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FOREVWORD

Thi s Handbook provi des an expl anation of work neasurenent
and net hods study tools and techni ques frequently used in
conducting productivity inprovenment studies and determ ning
manpower requirenments. It also provides sone reporting formats
to gui de the anal yst in manpower requirenents
determ nation/staffing standards studies. W included only
those tools and techni ques our custoners indicated wuld be of
nost use to them

St udy procedures used to determ ne manpower requirenents
and devel op staffing standards should conply with governing
mlitary and civilian manpower and classification directives.
The tools and techniques found in this docunent should be used
in conjunction with established industrial engineering
techni ques, not as the sole authoritative source for conducting
manpower requirenments studies. This Handbook does not replace
recogni zed i ndustrial engineering techniques contained in many
ot her sources. You should refer to various industrial
engi neering reference books for additional tools and techniques,
as appropriate.

We strongly encourage you to submt recommendations to add
or change any portion of the Handbook to include manpower study
met hods you have found to be successful. It is only through
sharing our successes that we can ensure this docunent remains a
useful tool to our custonmers. Submt your recomrended changes
to Navy Manpower Anal ysis Center (NAVMAC).



CHAPTER 1

THE FI VE STEPS TO PERFORM NG A STUDY

100. General. Wien the decision is nmade to performa nanpower
requi renents determ nation study on a particular function
branch, or even an entire organization, the analyst needs to
pl an out what needs to be acconplished to ensure the validity of
the study. Studies can be divided into 5 steps. How the

anal yst plans and executes each phase inpacts the validity of
the final output -- mninmum manpower requirenents needed to
performthe activity's directed m ssion, functions, and tasks
(MFTs) .

101. Steps to Perform ng a Study

1. Step 1 - Planning. The follow ng actions normally occur
during this step:

a. Determ ne study dates.
b. Select and train study anal ysts.

c. Notify the appropriate activity or functional area of
t he study.

d. Begin background research of materials that wll
provi de know edge of the activity.

e. ldentify points of contact (PCCs).
f. Develop an initial study strategy.
g. Develop an initial Plan of Action & M| estones (POA&M .

2. Step 2 - Data Gathering. Although this steps starts during
the planning process, this is where application of any of a
nunmber of tools and techni ques occurs to conduct work

measur enent and net hods studies. Mst of the tools and

techni ques used during this phase require direct observation of
the workers or access to work records and supervisors. The
tools and techni ques used may vary from conponent to conponent
within the sanme activity. The follow ng actions may take pl ace
during this step:
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a. Assenble a library of working docunents that wll
provi de know edge of the activity. This information will assist
the analyst in determning or refining the relative scope,
nmet hodol ogy, and strategy. The anal yst al so needs this
information to identify organizational relationships. It is
during this step that the anal yst validates an activity's
peaceti ne and/or nobilization mssion. Data gathering should
include, but is not limted to:

(1) Activity's current Activity Manpower Docunent
(AVD) .

(2) Pertinent directives for the purpose of answering
guestions such as:

(a) What directives, publications, docunents,
| etters, agreenents, etc., task the activity with its peacetine
and/ or nobilization m ssion?

(b) What is tasked to be done?

(c) Wio, in the chain of conmand, tasked the
activity?

(d) Who is resourcing the directed tasking?

(e) Wien and for how |l ong nmust the tasking be
done?

(f) For nobilization: Does the tasking and/or
wor kl oad change as time progresses during an increased condition
of readi ness or increase or decrease fromnormal the peacetine
taski ng? Does the performance of how peacetinme functions are
acconpl i shed change when there is an increased condition of
r eadi ness?

(3) Previous studies (e.g., Efficiency Review Report
(ERR), audit reports).

(4) Past organi zational or methods changes.
(5) Current nethods of operation.
(6) Existing staffing standards.

(7) Commercial Activities (CA) Program status
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b. Validate the activity's mssion to ensure all taskings
are supported in witing fromhigher authority. This is
i nportant because it ensures only authorized, not assuned,
taskings are used in determ ni ng manpower requirenents. The
anal yst shoul d validate any inferred tasking with the manpower
claimant and initiate action to amend tasking directives prior
to using the workload to support manpower requirenents.

c. Evaluate the organizational structure for effectiveness

Wth respect to the mssion. Information gathered during the
pl anning step will assist in this review The activity's
Standard Organi zational Manual (SORM) will provide a current
di agram of the organization's structure. Conpare this structure
to the governing directives as well as to other simlar
activities. Look for:

(1) Too many | ayers.

(2) Nonessential positions.

(3) Too many supervisors (narrow span of control).

(4) Duplicate functions or tasks.

(5) Multiple units of mnimal size.

(6) Overly specialized units limting flexibility.

(7) Msalignnments with m ssion and/or functions.

(8) Excessive overhead.

(9) Paygrades too high.

(10) Deviations fromnormal career |adders.

(11) Confused lines of authority and/or
responsibility.

(12) Too many deputy or staff positions.
If the study identifies a need for fewer people in an
organi zati onal conponent, investigate support areas for possible

reductions to support nanpower requirenents. How to conduct an
organi zation analysis is discussed in a |ater chapter.
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d. Refine the Performance Wrk Statenment (PWS) if used.
The PW5 is a valuable tool and is discussed in Chapter 2.

e. Evaluate applicable staffing standards identified
during the planning step for potential application within each
or gani zati onal conponent. The purpose of this evaluation is to
determ ne whet her the existing standard generates nanpower
requi renents that are appropriate for an efficient operation.
During this review, it will be necessary to gather and use
current workl oad data in applying the equation. The anal yst can
use additives or subtractives to the standard to account for
uni que taskings. A later chapter deals with the devel opnent of
staffing standards.

f. Conduct work neasurenent to ensure and validate
personnel are fully productive and to provide unit tinmes
necessary i n conducting nethods inprovenent and predicting
future workload requirenments. Later chapters address sonme of
the tools used to conduct work neasurenent or perform nethods
studies, as well as sone data collection forns one can use when
coll ecting and recordi ng neasured wor k- hour dat a.

g. Conduct a risk analysis to assess the risk associ ated
Wi th reducing or elimnating a tasking. This is valuable when
asking what if questions. 1In analyzing a category, your primne
concern i s whether or not you can elimnate that category in its
entirety. The analyst, in conjunction with the activity's
managers and subj ect area experts, nust establish the categories
of risk. Appendix A provides a detailed explanation of howto
conplete the Ri sk Anal ysis Wrksheet and conduct the anal ysis.
The mninmumrisk | evels should be:

(1) High - infers detrinental to national defense
and/ or m ssion essential (e.g., safety, health, etc.).

(2) Medium - effects the | evel of service; however,
could function wi thout detrinment to the m ssion.

(3) Low - no adverse effects.

3. Step 3 - Data Anal ysis

a. Data gathering and data anal ysis go hand-in-hand and
are generally done during the sane tine frane. Wen data
gathering is done at a renote site, the analyst may postpone
data anal ysis when possible, to conserve travel funds. The
hazard here is the anal ysis nmay generate new questions for data
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not gathered. |If analysis is not to be perforned on-site, take
special care during the original work neasurenent and net hods
study to obtain data in sufficient detail to allow |l ater

anal ysi s.

b. Wien considering an inprovenent in one organizational
conponent, be sure to anticipate the potential inpact on other
conponents so as not to create new probl ens el sewhere.

Carefully exam ne solutions to problens provided by activity
personnel, particularly when the solution seens the obvious
thing to do. There may be a reason why this solution has not
been i npl enented. Analysts should try to find nore than one
source of information on a particular possibility. The nore

i nformation obtained on a possible problem the easier it wll
be to distinguish real problenms frommatters of individual bias.

c. Ensure you concentrate on truly significant inprovenent

areas. It is easy to expend a lot of tinme and noney
i nvestigating a problemthat would not save any significant
anount of tine or noney even if solved. |Individuals nust be

given freedomto be innovative and creative in devel oping
proposal s for inproving the organizati on. Senior nmanagenent can
wei gh the potential inpact or value of recomendations after al
the facts are presented and consi dered .

d. It is extrenely inportant to have credible
docunentation to back up any recommendati on changi ng the
organi zati on or recomendi ng i ncreases/ decreases i n nmanpower.
The anal ysi s nmust be thorough enough so the basis for
concl usions and i nprovenents can be presented clearly and in a
manner convi nci ng enough to denonstrate their correctness.

e. Develop the Statenent of Manpower Requirenents (SMR)
and/ or Mobilization Statenent of Manpower Requirenents (NMSVR)
during this step. 1In general terns, the anal yst devel ops the
SVR/ MSMR by cal cul ating quantitative and qualitative nanpower
requi renents based on work neasurenent and net hods i nprovenent
data. The SMR/MSMR wi || reflect the skill and manpower m x
requi renents needed to support the activity's directed MFTs and
associ ated workl oad. Be sure to include other nmanpower
considerations that m ght inpact the devel opnent of an SMR
(e.g., contractor nmanpower, deprived ratings and Navy Enli sted
Cl assifications (NECs), use of Tenporary Additional Duty (TAD)
and tenporary/transient personnel, etc.). Take care to
coordi nate and bal ance changes nmade in each area to ensure the
overall organization is effective and efficient. Use of the
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followng fornms and resources will assist in devel opnent the
SVR:

(1) The M ni mum Manpower Conputation Sheet provides a
means to conpute and docunent m ni mum manpower requirenments and
provi des an audit trail for inclusion of required standby work-
hours as a part of total productive work-hours on the Wrk-Hour
Requi renent s Consol i dati on Sheet.

(2) The Work-Hour Requirenents Consolidation Sheet
provi des a nmeans to consol i date nmeasured work-hours coll ected by
mul tipl e neasurenent techni ques and to incorporate nonsanpl ed
overtime, mninmm manpower requirenents, and standby work-hours
into total work-hour requirenents.

(3) The Work Distribution Chart provides a neans of
associating mnimumskill levels required to perform work
(qualitative requirenments) with work-hours identified by
productive categories (quantitative requirenents) to produce an
SMR and/ or MSMR baseline. Separate Manpower Distribution Charts
shoul d be prepared for each organi zati onal conponent.

(4) Appendix B is a questionnaire designed to assi st
in determning the inpact of additions, changes, and/or
del etions to MFTs, workl oad, and manpower requirenents.

(5) Use Human Resource O fice assistance, Ofice of
Per sonnel Managenent (OPM Handbook of COccupational G oups and
Fam lies, and the DOD Manual 1312.1M (Cccupational Conversion
Manual ) when determ ning civilian paygrades and job series. Use
NAVPERS 158391 and NAVPERS 18068F when determining mlitary
skills.

4. Step 4 - Docunentation and Reporting

a. Use backup data, including narratives of study findings
and recommendati ons, to support the SMR MSMR.  Good record
keeping will ensure programintegrity, realization of expected
benefits, and adherence to standards and perfornmance criteria
identified in the study.

b. At the conclusion of the study, the nmanpower cl ai nant
or activity should maintain a project file with all working
papers, data collection forns, conmputer |istings, and other data
used and/ or devel oped during the study. These files will assist
in the review and approval process and should allow a revi ewer
not famliar with the study to follow the steps taken and
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clearly understand the findings of the study. C ear and
conplete audit trails are very inportant and will greatly
enhance future study efforts.

c. Manpower claimnts determ ne how their activities are
to summari ze and report the outcone of the study; however, the
anal yst shoul d present the results in a logical, easy-to-
under stand format.

5. Step 5 - Inplenentation. Conplete and submt a Total Force
Manpower Managenent System (TFMVB) or TFMMS M cro Manpower
Change Application (TMMCA) package reflecting validated

addi tions, changes, or deletions to the activity's SMR MSMR. A
study is not conplete until the clai nmant approves the SMR/ MSVR
and supporting docunentation and the AMD/ TFMVE refl ects the
approved changes.
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CHAPTER 2

PERFORVANCE WORK STATEMENT ( PW5)
AND
WORKLOAD | NDI CATOR (W) DEVELOPMENT

200. PWS Devel opnent

1. Ceneral
a. A PW5:

(1) ldentifies authorized work to be done w thout
stating how to do the work,

(2) ldentifies authorized products or services
(output) fromindividual departnents, divisions, or the activity
as a whol e, and

(3) Establishes standards for quantity of output.

b. A PW5 serves as a basis for work neasurenent, nethods
i nprovenent, and other industrial engineering and nmanagenent
tools both within and outside the study process. It also
provi des information useful in budgeting, nanagi ng, and
deci si on-nmaki ng to continuously eval uate the resource and
nmet hods tradeoffs to enhance m ssion performance, quality,
ef ficiency, and effectiveness.

2. Wien building the PW5, break down the activity into

or gani zati onal conponents beginning with activity (m ssion),
directorates or departnents (functions) and on to the next | ower
| evel s (e.g., divisions and branches (subfunctions)). Continue
this process until the subdivisions reflect groupings of
personnel performng work in support of a comon function/
subfunction, usually in a centralized area, and at a | evel of
detail being considered for the outputs (authorized products and
services) associated with the PWs.

3. A further systematic breakdown of the work performed within
an organi zati onal component into categories, tasks, subtasks,
and even el enents may be required to performwork nmeasurenent
and/ or met hods study to determ ne work-hour requirenments and/or
i nprove processes and procedures. Appendix C provides a
suggested PW5 wor ksheet and instructions for its use.
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4. It is extrenely inportant that each category/task be

di stinct enough to be recognizable to the reader. Structure
categories so they are independent and the reader can easily
identify themwith a W(s) and nanpower requirenment skill
Reconmend brief statements using a verb and noun to descri be
tasks, etc., for ease of use in work measurenment and net hods
i nprovenent. Add notes, when necessary, for clarity and to
identify exactly what a particul ar task/subtask/ el enent
includes. Failure to define work specifically and clearly may
inhibit data anal ysis and invalidate study results. The
Requi red Functional Category (RFC) codes, found in the TFMVS
Coding Directory, provide an excellent source of PW5

descri ptions.

5. Appendices C and D show, respectively, how to use the PW5
Wor ksheet and exanples of two |levels of PWS detail:

a. Detailed. Provides a breakdown of functions/
subfunctions into categories and tasks. This breakdown of work
is ordinarily required for organi zati onal conponents where
net hods i nprovenent or detailed application of work nmeasurenent
techni ques are going to be used. This does not nean that the
final PWs will require this level of detail.

b. Condensed or macro. Used in areas where little or no
met hods i nprovenent or detail ed work nmeasurenent is considered
necessary (i.e., the current nethods and procedures and staffing
appear to be efficient and the cost of detail ed anal ysis m ght
out wei gh the potential for efficiencies to be gained).

201. W Devel opnent

1. General. Ws are a characteristic of the output of a work
process that can be neasured agai nst standards of performance in
terms of production or service and can be used in neasuring the
ef fect of process inprovenents.

2. Ws are selected and contained within the PWs to quantify
t he out put from each organi zati onal conmponent and can be used in
nmeasuring the effect of process inprovenents.

3. After the W has been identified, the next step is to define
an acceptable quality level for each W to ensure performance is
wi thin acceptable levels and to help identify workl oad changes
that are sufficient to drive a change to the SVMR
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4. Ensure Ws represent final output rather than the work
process. Ws nust be readily identifiable and countable
products or services and representative of the majority of the
defi ned workl oad they are associated with in the PW5.

Col l ectively, Ws constitute the neasure of output for an

or gani zati onal conponent, and when related to broader m ssion
areas, the output of a Navy activity.

5. \Whenever possible, use existing nmanagenent information
systens as a source for collecting information on Ws. Do not
allow the collection, analysis, and nonitoring of indicators and
changes in workload to becone so difficult they in thensel ves
becone excessive new wor kl oad.
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CHAPTER 3

STAFFI NG STANDARDS
AND
MANPOWER ESTI MATI NG MODELS ( MEMs)

300. Staffing Standards Devel opnent

1. Ceneral

a. Staffing standards are defined as Departnent of Defense
(DOD) conponent - approved quantitative and qualitative
expressions of personnel requirenents needed to perform
prescri bed tasks at varying |levels of workload. The objective
of devel oping staffing standards is to articulate the
mat hemati cal relationship between a work center's SVMR and its
wor kl oad. Staffing standards are managenent tools for
determ ning the equitable distribution of Iimted manpower
resources. They may be used to support Program Cbjectives
Menor anduni Pl anni ng, Programm ng, and Budgeting Systeni Future
Years Defense Program (POM PPBS/ FYDP) manpower requirenents;
answer "what if" questions; project future manpower
requi renents; and speed up a shore manpower requirenents
determ nati on study.

b. MEMs are nacro-|evel nodels designed to provide
"roughly right" manpower estimates. The "top-down" nethodol ogy
used to devel op nacro-nodels is a | ess rigorous approach than
the "bottom up" approach used to devel op nanpower requirenents
at the work center level. Models are devel oped when there is a
need for a higher |evel of aggregation, when a quick estinate is
desirabl e, and/or when | ess precision is necessary or
at t ai nabl e.

2. Staffing Standards Devel opnent Process M| estones. Prior
planning will facilitate the devel opnent of staffing standards.
Reconmmend the follow ng steps in conducting staffing standards
studi es. Subsequent paragraphs detail each step.

a. Develop a "standard" PWS for each staffing standard,
i ncl udi ng associated Ws (i.e., potential workload factors
(W.Fs) and work units). (Note: Ws and work units are
potential WUFs for staffing equation devel opment purposes and
will be referred to when discussing staffing standards
devel opnment as Potential W.Fs regardl ess of their origin.)



b. ldentify the potential universe of activities to be
covered by the standard. |If nmultiple RFCs are invol ved,
identify the universe for each RFC

c. Determne a representative sanple of the work centers
to be neasured fromthe potential universe.

d. Select the appropriate work neasurenent nethods for
col | ecti ng manpower/wor k- hour requirenents and associ at ed
potential W.Fs.

e. Performdata gathering/analysis during studies.

f. Performconputations, using Al Purpose Language
Statistics (APLSTATS) or other conputer software capabl e of
performng statistical/regression/correlation analysis and
sel ect the best nodel based on guidelines provided herein.

g. Wite a staffing standard report for each standard
devel oped using the recommended report format provided.

3. PWS Devel opnent

a. Defining the work center for which a standard is to be
developed is a critical step. This process of defining the work
center assunes added significance because the standard is
normal Iy applicable at nultiple |ocations and at varying
wor kl oad vol unmes. Work centers nust be defined in a manner that
relates the associ ated manpower cost with Ws/WFs. A work
center is defined as a grouping of personnel using simlar
machi nes, processes, methods, operations, and performng
honogeneous type work, usually located in a centralized area.
The termis used to identify a relatively small activity within
a broad functional segnment. Personnel within a work center
performwork that basically contributes to the sane end product
or result, and their duties are simlar or closely rel ated.

Wrk centers are simlar to organi zational conponents. The PW5
shoul d i sol ate those categories/tasks that have a significant
i npact on the staffing requirenent, but are not common to work

centers at all locations, for separate treatnent. To neet these
requi renents, analyze the various required tasks of the work
center in detail. Identify and docunent tasks at a | evel of

detail that best accompdates data gathering, analysis, and
conput at i on.

(1) ldentify each task either as common to the work
center at all locations or for separate treatnent.
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(2) The level of detail expressed in the PW5 should
ensure conprehensive and accurate data gathering.

(3) Select the best data gathering nethod for each
category/task or for any given group of categories/tasks.

b. Figure 3-1 presents a condensed hypot hetical exanple of
a detailed anal ysis extending through basic notions. Although
it is rarely necessary to use this anmount of detail, the exanple
illustrates an analysis that can be carried to the n'" degree, if
necessary, with the relative value of each task clearly evident
fromits position in the structure. Wth tasks arrayed in such
a manner, potential variables in the work center can be
i sol ated, and by anal yzi ng subordi nat e subt asks, possible
sources can be identified. The net result is a list of
potential variables that nust be separately quantified during
t he manpower requirenents determ nation study to ensure
successful devel opment of a staffing standard that can be
applied at applicable |ocations.

c. RFCs in the TFMVB Coding Directory provide an excel |l ent
source for PWS information.

d. Oher Considerations

(1) Additives. During data gathering, unique work
requi renents (additives) nmay be identified at sonme activities.
Credit these additive workload requirenents only to those
activities performng the additive task. Therefore, associated
addi ti ve work-hours should be collected and processed as a
separate entity. Since additive workload may fluctuate as
activity taskings change, it is desirable to identify rel ated
WLFs to provide a realistic association with additive
wor k- hour s.

(2) Deviations. Data gathering may indicate significant
time variations for performng functions or tasks. Wen
significant variations are noted, data gathering should be
acconpl i shed as schedul ed; however, analysts should research and
anal yze the reasons for tinme variations. Deviations are
normal ly defined in terns of procedural, equipnment, or climte
di fferences; rather than any differences in the description of
the work. \When valid deviations do exist, single-point
standards may be appropriate. Wen deviations are identified
and anal yzed, decide on the feasibility of inplenenting the
staffing equation at the | ocations where deviations exist. In
nost instances, separate equations will be required.
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(3) Exclusions. ldentify and docunent
categories/tasks not required at a specific activity, which are
requi red and common to other |ike activities. Derive work-hours
associ ated with exceptions caused by excl uded workl oad from
measurenent at other like activities.

e. Ws, WF, and Wrk Units (Potential WFs)

(1) ldentify potential W.Fs for each category and maj or
task of the PW5. This wll make it possible to conduct a
meani ngful anal ysis of like category/task tine variances during
the initial steps of conputation.

(2) Potential W.Fs shoul d be:

(a) Directly related to the tinme and effort
expended on the associ ated task.

(b) Econom cal and convenient to report and use.

(c) Mutually exclusive, so as not to count any
item task under nore than one work unit.

(d) Susceptible to audit, so the accuracy of the
wor k count can be readily verified.

(e) Readily understood by those who plan, schedul e,
and control the work.

(f) Cearly identifiable when production is in
progress or has been conpl et ed.

(g) Helpful in indicating specific opportunities
for managenent i nprovenent.

(h) Individually standardi zed in terns of the
procedures required for their acconplishnent.

(3) ldentify potential W.Fs for the staffing standard
early in the study. A WF is an index or unit of neasure
consistently relatable to the work required to acconplish the
defined responsibilities of the work center. Since it is
unlikely we can determ ne ahead of time which W.F wll| be best,
it is necessary to identify and define all potential W.UFs that
may be used. There are three types of WFs:

(a) Work Generator or External. These are factors
beyond the control of the work center influencing the amount of
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work required (e.g., station mlitary popul ation or nonthly
flying hours). These factors are likely to be predictable
(progranmabl e) and are probably al ready being reported.

(b) Production or Internal. These W.Fs are a
count of units of output physically produced by the work center
(e.g., engines repaired or custoners serviced). These factors
may be nore difficult to programor collect, but are usually
highly related to direct work-hours expended.

(c) Equivalent. These WLFs are artificially
constructed foll ow ng neasurenment from wei ghted conbi nati ons of
either external, internal, or both types of W.Fs. An exanple
is: equivalent acres of ground maintained (X); made up of
i mproved grounds (X), sem -inproved grounds (X), and uninproved
grounds (X); the formula is: X = X + .5X + .15X. These
factors elimnate or reduce the need for nultivariate equations,
and are particularly useful where all W.Fs do not exist for all
| ocations. Since relationships are sel dom known prior to data
gat hering, potential equivalent W.Fs are rarely encountered.

(4) The ideal WLF has two highly significant
attributes:

(a) Relationship. A change in the W.F s val ue
accurately predicts a correspondi ng change to the work-hour
requi renents generated by the staffing equation. Wthout this
attribute, no relationship exists.

(b) Predictability. The value of the WLF can be
predi cted to make the standard useful as a progranmm ng tool.
The study team nust thoroughly investigate the PPBS process as
it relates to the specific functional area. A list of
predi ctabl e W.Fs should result when careful attention is paid to
facts that were used to support budget subm ssion, FYDP
devel opnent, and POM subm ssions. Tasking that is programed
over a five-year period is particularly inportant. This type of
information will probably have to be obtained fromthe manpower
cl ai mant or functional sponsor.

(5 Every effort nust be nmade to identify W.LFs that are
bot h predictable and rel at abl e.

(6) ldentify potential W.Fs in a | ogical manner:
(a) ldentify work generator or external W.Fs first.

These are probably already being reported in some form \Wen
these WLFs cannot be identified or there is a | ow probability of
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hi gh correl ati on between W.Fs and wor k-hours, identify
production or internal WFs.

(b) Additional potential W.Fs nay be obtai ned by
anal yzing |l ower |l evels of the work center structure.

(7) Evaluate WLFs by arranging themin order of
devel opnment (i.e., the external type first). Elimnate those
not readily identified or easily counted, and any that are
relatively insignificant to the total work center cost. Those
remai ning are the potential W.Fs for which a count should be
obt ai ned during data gathering. The source of this count should
be specifically identified. For W.LFs that are tine dependent,
specify the tine period in the W.F definition. A m ni num of
three potential W.Fs should be considered for each work center.

(8) Use terns that reflect an actual experience, not
programed workl oad (i.e., use "assigned" vice "authorized"
strength for population factors and "hours flown" vice "hours
programmed” for flying hour factors). After subsequent phases
have accurately established the W.Fs for the standard, revise
the factor titles and definitions to reflect program
t er m nol ogy.

(9) Reference sources of WLF information that are
projected for future tinme periods. These sources may i nclude
t he Departnent of the Navy FYDP, Pilot Training Rates (PTR), and
t he Resource Anal ysis and Pl anning System (RAPS). Historical
wor kl oad reports wi thout workload projections are not sources of
programuabl e data and nust not be |isted.

f. Establishing a Woirk Count System

(1) Develop the list of itens to be counted during the
identification of Ws and potential WFs. Establish a procedure
to obtain a count. This production count should be the
activities' source of potential WF paraneter data. Preferably,
the production count will be installed as early as possible so
the work center personnel will becone accustoned to the count.
This procedure will facilitate incorporation of any necessary
changes into reporting systens to ensure desired information
will be obtained in an efficient and tinmely manner. Conpare
measured WLF counts agai nst historical records/data during the
on-site period to ensure the validity of data obtained.

(2) Analysts should carefully review existing workload

reporting systens to determ ne whether the required itens are
al ready being reported. |If the reported information differs
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only slightly fromthat required, determne if it would be nore
economcal to nodify the existing report vice establishing an
addi ti onal report.

(3) Recommend the followi ng considerations to ensure an
accurate and usabl e work count.

(a) Cearly specify what constitutes a unit of
count. Reporting should include a cut off date, a specific
reporting period, and clear identification of the work count.

(b) Identify/establish the source of count, or the
point in a process at which a unit of count results. Citing a
report title is not sufficient. |Identify down to the exact
section, line, or itemin the source docunent so there is no
roomfor msinterpretation

(c) Report frequencies so they are conpatible with
the anticipated I ength of the on-site period. This is
especially inportant if work sanmpling is prescribed.

(d) Establish safeguards that will mnimze the
possibility of duplicate or m ssed counts such as work perforned
at greater than 12-nonth intervals (e.g., a random external
audit of the workload reports).

(4) Require a m ninmum of six nonths of work count data,
in addition to the daily or short-termcounts that nay be nade
during the data gathering. Twelve nonths of work count data is
preferable. This historical information will be of value |ater
during computation

4. Selection of Locations for Data Gathering

a. Sanple Selection Requirenents

(1) The primary requirenment of any sanple selected is
that it be representative of the population (or universe) from
which it is drawn. Stratified sanpling is the recomrended
technique for selecting a representative sanple. In stratified
sanpling, the population is divided into strata by sone
characteristic (i.e., size, potential WF, or major work unit).
Once the popul ation has been stratified, activities are sel ected
randomy from each stratum

(2) The responsibility for selecting study |ocations

rests with the claimant. Proper selection of |ocations for data
gat hering should satisfy these five basic conditions:
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(a) Include a sufficient percentage of the work
center locations in the sanple to ensure adequate coverage
across the range of each potential W.F. The percentage wl|l
vary due to conditions such as size of work center, type of work
perfornmed (repetitive or nonrepetitive), variance or anticipated
variance in W.F volunes, etc. |If ten or fewer activities are
performng the function, neasure all of the activities. If nore
than ten activities are performng the function, neasure at
| east 15% (but not |ess than eight).

(b) Select representative |locations in terns of
wor kl oad (i.e., a proportionate nunber of |ocations fromthe
universe with the | owest and hi ghest workl oad vol unes w ||
normal Iy be included except in those instances where a
singl e-point standard is deened nore appropriate). This often
occurs when there are activities at the extrene ends of the
range of the universe. Select sanple sites so the range of
activities is evenly covered.

(c) I'nclude activities considered to be unique in
the sanpl e sel ection.

(d) Select locations representative of the
variations anong work centers to ensure possible differences can
be anal yzed during the conputation phase.

(e) ldentify activities found to have variations in
procedures in the selection of data gathering sites.

(3) Once sanple sites have been approved, do not permt
substitutions for reasons of convenience or nonavailability of
funds or anal yst resources, unless provision is specifically
made in the basic sanple design for acceptable alternatives.

Sel ect a m nimum of one additional site over what is required
for each stratum List these sites in the sanple selection and
| abel themas an alternative. All alternate sites should be the
| ast ones drawn. Were know edge of the universe is limted or
there is sone reason to suspect changes nmay have to be nade to
the data gathering sites, the claimant will rmake a judgnent to
determ ne the appropriate nunber of alternate sites over and
above the m ni num sti pul at ed above.

b. Alternate Sanple Sel ection Process

(1) The followi ng alternate sanple sel ection process nay
reduce the time required to develop predictive staffing
standards. This nmethodology is applicable to any activity/work
center universe with a m ninumof eight sites where honbgeneous
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organi zati ons and/or functions exist.

(2) Some activities/work centers performidentica
functions better than others. Therefore, they are using
assi gned personnel nore efficiently to acconplish their assigned
m ssion. Recognizing this fact provides potential for using the
natural efficiencies already present in organizations/functions
to inprove the efficiency of other like activities/functions by
nodel i ng the honbgeneous universe to reflect the characteristics
of the best performng activity/work center. Identification of
the best (nodel) activity or work center can be achi eved by
statistical analysis of questionnaire-acquired W and associ at ed
manpower utilization data fromall activities in a specific
uni verse. After identification of the nodel activity/work
center, identify the poorest performng site and conduct studies
first at these two sites. Conduct additional studies at the
smal | est and | argest activity/work center and other logically
selected sites. This wll ensure study sanple sites span the
full spectrumof the universe and will facilitate testing the
application of the refined nodel activity/work center manpower
productivity characteristics at other study sites. Upon
conpletion of the studies for the sanple sites, the data sets
for all study sites should reflect the nost efficient
performance characteristics of the nodel activity/work center.

(3) The data coll ection questionnaire should consist of
draft standard PWSs and standard W data coll ection sheets
i ncl udi ng generic data collection sheets designed to collect
additional information (i.e., nunber of personnel authorized,
nunber of personnel assigned, nunber of borrowed work-hours of
| abor, nunber of official overtinme work-hours, nunber of
requi red training work-hours, or nunber of actual training
wor k- hours per nonth). Ask activities in the universe to
val i date the PWSs and provide current W/ generic data that may be
revi ewed, anal yzed, and corrected prior to a conputer assisted
statistical analysis to determ ne the best (nodel) and poorest
performng activity/work centers.

(4) The process is as follows:

(a) Identify activities and/or functional elenents
for predictive nodel devel opnent.

(b) Devel op standard PW5(s) and W (s) packages.
(c) Develop a data coll ection gquestionnaire package

i ncl udi ng:
1. PW5(s).
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2. W collection sheets.
3. Generic data collection el enent sheets.

(d) Al activities in the universe validate the
PW5(s), collect all required data using the data collection
sheets provided, and submt data to appropriate claimnt.

(e) daimant anal yze data and devel op a data
matri X.

(f) daimant performcorrelation and regression
anal ysis to determ ne best perform ng and worst perform ng
activity/work center(s), and designate themfor on-site studies.

(g) daimant select |argest, smallest, and other
sites for on-site studies.

(h) d ai mant conduct top-down study at sel ected
sanple sites in the follow ng order:

1. Best performng (nodel) activity/work
center(s).

N

Worst performng activity/work center(s).

3. Smallest activity/work center(s).

I~

Largest activity/work center(s).
5. QOher selected activities/work centers.

5. Selecting the Appropriate Wrk Measurenent Mt hods

a. Throughout study planning, continuously eval uate
potential work nmeasurenment nethods. The devel opnent of the PW5
and the selection of work units depends to sone extent on the
wor k nmeasur enment net hods enployed. It nmay not be possible to
obtain accurate and representative neasurenent of all tasks in
the work center wth a single neasurenent nethod. For exanple,
in nost work measurenent situations, certain tasks either do not
occur or occur at abnormal frequencies. In these situations,
the Operational (Op) Audit technique can be used to support or
nodi fy ot her neasurenent nethods. Selection of the measurenent
met hod depends on the foll ow ng considerations:

(1) Nature of work being acconplished.

3-11



(2) Work center environnment (i.e., layout, schedule,
etc.).

(3) Shift requirenents.
(4) Nunmber of persons to be neasured in the work center.

(5) Nunber of persons and anount of tine available to do
t he measurenent.

(6) Length of work cycle.
(7) Programred changes in work center
(8) Accuracy or type of standard desired

b. Select nmethod or conbination of nethods to satisfy the
above consi derations and neet econom c constraints. Econony and
accuracy seldom go hand-in-hand. The study team nay trade off
sone of the |long-term benefits associated wth precise and
det ai | ed nmeasurenment met hods for the short-term econonm es of
work sanpling or Op Audit techniques. The PW5 task structure
previously described should serve as an excell ent point of
departure for selecting neasurenent nethods.

6. Data Gathering/Analysis. Ensure consistency of data
collection at each site data is gathered using standard PWss and
wor k nmeasurenent and net hods study tools and techni ques. Also,
be alert for variations in tasking and technique to determ ne
the need to address additives, deviations, and excl usions during
t he devel opnent of the standard.

301. Staffing Standards Conputation

1. Conputation Process

a. Scope of the Conputation Process. Staffing standard
studi es involve a conmputation process resulting in a staffing
equation. The conputation process is the search for a sensible,
useful, and reasonably accurate mat henati cal answer to the
guestion: How does workl oad drive manpower? Al though
conput ati on begins after the conpletion of data gathering, it is
i nportant to renmenber the conputation process begins during
study planni ng and continues through the life of the standard.

(1) The Conputation Process During Study Pl anning.
During study planning, the anal yst should begin to ask the
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guestion: How does workl oad drive manpower? The tentative
answer to this question is a critical elenent in the devel opnent
of the PW5, the choice of potential WFs, the identification of
the universe, the selection of a sanple, and the overal

approach to the study. Success or failure during conputation
depends on the quality of study planning as nmuch as it does on
the proper use of the conputational nethods described herein.
The anal yst shoul d ensure:

(a) Conputation considerations are addressed in the
study pl anni ng process.

(b) Statistical analysis is perfornmed on work-hour
and/ or wor kl oad data avail abl e during pl anni ng.

(2) The Conputation Process During Data Gatheri ng.
During on-site data gathering, the conputation process continues
as the analyst receives information fromon-site visits.
Det ai | ed anal ysis may be conducted t hroughout data gathering as
this analysis may indicate the necessity to change the conduct
of the study. Specifically, the analyst shoul d:

(a) Begin a conparative spread sheet anal ysis upon
recei pt of the second site's input data.

(b) Generate and exam ne conputer products as soon
as input data fromthe sixth site is in hand.

(c) Be alert to evidence that anal ysts are not
consistent with each other in their approach to data gathering
and correct this situation i mrediately.

(3) The Conputati on Process During Inplenentation. It
is possible (though unlikely, if the study has been conducted
properly) the staffing equation may be found to be i nappropriate
for the universe during inplenentation. Should this be
suspected, the anal yst should reexam ne the work done during
conputation and investigate alternative staffing equations.

(4) The Conputation Process Throughout the Life of the
Standard. Manpower claimants shoul d exam ne standards and be
alert to changes that may indicate the staffing equation has
been rendered obsol ete by changes in the work center's nethods
or mission. Conduct statistical analysis when appropriate to
test the validity of staffing equations as workload | evel s
change from year-to-year.
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b. Approaches to Conputation

(1) Multi-Point. Study results froma nunber of
activities are used to develop a staffing equation using the
mul ti-poi nt approach. The nmethod nost commonly used to derive
the equation is regression analysis. Oher nethods nmay be used
if they provide sensible, useful, and reasonably accurate
answers.

(2) Single-Point. This approach is used for unique
activities and for functions where the nunber of activities is
too snmall for regression to provide reliable answers.

c. Analysis of Input Data. A work center staffing standard
reflects, as closely as possible, the manpower required to
perform varying volunes of a defined workload. This should not
be achieved by sinply correlating bul k work-hours w th workl oad
counts reported for each data gathering point. Such a
correlation may include unrecogni zed activity differences,
resulting in a "standard" that averaged requirenents but would
not fit any one activity well or provide a predictor of future
manpower requirenments. Wth a conparative analysis of the input
data, it is possible to identify true differences and
alternative neans of resolution. Analysts should analyze the
collected data to identify what m ght be abnormal work center
conditions. This information should be the basis for
determ ni ng standard val ues and adjustnents. The follow ng
procedures should facilitate an orderly and conprehensive
anal ysis. The degree to which sone of these procedures can be
used will depend on how much data is available and the method by
whi ch col | ection was perforned.

(1) Ensure data gathering is conplete and accurate,
required fornms were conpleted, and cal cul ati ons are correct.

(2) Note exceptions or variations to the PWS

(3) Verify proper collection of data. Ensure the proper
sites were neasured, W.Fs were collected fromthe correct
source, and wor k-hours/workl oad data represent like tine
peri ods.

(4) ldentify and justify the use of skills or grades not
normal Iy found in the work center.

(5) Perform conparative anal ysis using spread sheets,
graphs, and various data arrays. Data should normally be
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arrayed in ascendi ng order of work-hours for conparative
anal ysi s, and should always be arrayed in ascendi ng wor k- hour
order for regression analysis.

(6) Resolve problens with inaccurate, inconplete, or
guestionabl e data by contacting the study team and/or the
measurenent site.

d. Conparative Anal ysis

(1) Work-hours. Data fromvarious sites may be conpared
usi ng nunmerous ratios such as the ratio of total productive,
category, or task work-hours to total work-hours, or the ratio
of one category's work-hours to another's. Plotting this
information on a scatter diagramallows easy identification of
problem sites. These ratios should indicate what is a nornal
range or pattern for the function under study. Measurenent
sites not followng the pattern need to be studied closely to

find the cause of the variance. (Note: In performng ratio
anal ysis, renenber if a curvilinear relationship exists between
vari ables, these ratios will show a varying relationship in
which the ratio will change fromthe smallest to the | argest

activity.) \Wen problens are found, check input data for
m stakes or to identify unrecognized differences in the function
fromsite-to-site. Sonme things to check for are:

(a) Transposition errors.

(b) Proper treatnent of additive work-hours.

(c) Proper treatnent of multiple interviews.

(d) Treatnent of standby hours.

(e) The effect of overtine on work-hours.

(f) Personal/fatigue allowance exceedi ng the norm

(g) Unavoi dabl e del ay all owances - these nust be
clearly justified.

(h) Representation of the neasurenent peri od-
conpare nonthly work-hours to the onboard counts for the
previ ous 12 nonths.

(2) Workl oad

(a) For each site, exam ne historical counts
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collected for each W.F. Use at |east 12 nonths of workload (or
a conplete work cycle) for a neaningful analysis. Consider the
variance in counts over the reporting period.

1. If large variations or no variations are
reported from nonth-to-nonth, we need to understand the cause.
This may indicate a problemin counting or reporting that, if
not due to neasurenent error, may make the WLF a poor indicator
of manpower requirenents. However, if fluctuation is due to the
wor k cycle or seasonal sw ngs, the WLF should not be dism ssed.

2. WF values used in regression nust be
representative of the period for which work-hours were
collected. |If work-hours were collected for only one nonth, use
only that nonth's workload count. |If work-hours are a
hi storical average for the year, workload should be al so.

3. If an O Audit was used to neasure
wor k- hours, then the workload | evel used for conputation should
agree with the workload | evel used to derive the work-hours on
the Op Audit forms. Specifically, if W.Fs were used as work
units, their frequencies should correspond.

(b) Consider workload ratios: the ratio of one WLF
to another and the ratio of a work unit to its related WF.
These ratios may be plotted on a scatter diagramto facilitate
anal ysi s.

(3) Work-hours per Unit of Wirkload. Examine the ratio
of work-hours to workload. Figures used may be total
productive, category, or task work-hours and associ at ed
wor kl oad. Analyze differences in the anount of tine spent per
unit of workload fromsite-to-site. Construct scatter diagrans
to aid in this analysis. These plots will reveal

(a) Whether a linear, curvilinear, or no
rel ati onshi p exists.

(b) The relationship of one activity to another.

(c) Potential data problens such as gaps or
outliers.

Renenber, scatter diagrans show the relationship of only one
wor kl oad variable at a tinme to the work-hour figure depicted.
The anal yst should avoid junping to conclusions on the basis of
scatter diagrans when nore than one WLF affects the depicted
wor k- hour s.
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(4) Results of Conparative Analysis. Analysis of data
in conputation may indicate that one or nore elenments or paired
val ues vary significantly fromthe rest of the data. Ascertain
a logical, defensible reason for such variation and cite as
justification for adjustnents. Analysis can also cause neasured
wor k- hours, reported workload, or both to be reclassified or
regrouped. All original data should remain intact with a single
straight line drawn through the data to indicate an adj ustnent
has been nade. Enter the adjusted data to show an audit trai
to their origin. Docunent each probl em encountered, the
subsequent action, and expl anation of such action in detail and
retain. Do not interpret this adjustnent as a neans to
arbitrarily change raw i nput data.

(5) Returning to Conparative Analysis During
Conmput ations. Wil e exam ning conputer products, questions wll
arise requiring repeating sone of the procedures discussed in
this section. Conparative analysis is a vital part of the
conput ati on process and is useful in understanding a work center
in all phases of standards devel opnent.

2. Regression Analysis. The purpose of this topic is to assist
the team | eader, or designated conputation analyst, in

under standi ng the concepts essential in performng regression
anal ysis on input data. The reader is assuned to be famliar
with the concept of |east squares regression. Mthematical
formul ations for the neasures of fit and prediction and the
other statistical tests discussed are avail able from ot her
sources and are not provided here.

a. Use of Statistical Techniques. A nunber of statistica
techni ques may be used to obtain, arrange, analyze, and present
nunmeri cal work-hour and workl oad data. This section discusses
the use of regression to identify, neasure, and explain the
rel ati onshi p between workl oad and work-hours. Regression
analysis is used primarily to devel op manpower staffing
equations with input data fromselected activities. This
t echni que provides useful information for decision making, but
w Il not nake a decision for you. For exanple, by logic it is
determned in a supply activity the nunber of line itens
processed influences the nunber of work-hours required.
Regression analysis will indicate the degree to which the nunber
of required work-hours is mathematically dependent on the nunber
of line itens processed. |If the decision is nade that the
degree of dependency is acceptable, then the nunber of |ine
itens processed could be used as a W.F. In this exanple, the
nunber of required work-hours (the dependent variable) is said
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to depend on the nunber of line itens processed (the independent
vari able). The dependent variable will normally be a neasure of
wor k- hours required and the independent variable will be
relatable either directly or indirectly to workl oad
acconpl i shed.

b. Starting Of on the R ght Foot

(1) Statistics and Logic. It is inportant to renenber
that a staffing standard nmust be sensible and useful and that
the best answer is not necessarily the best statistical answer.
An accept abl e outconme of regression analysis is a staffing
equation that satisfies the “sensible and useful” test and the
statistical test.

(2) Quality of Data. A regression equation is only as
good as the quality of data used to construct the equation. A
related concept is that the equation is a product of the data
set; if new data were taken, the conputation results could be
quite different.

c. Model Selection. During the nodel selection process, the
anal yst is concerned with two things: which potential WFs
shoul d be used in the staffing equation and what type of nodel
is appropriate. Al of the work that has gone into the study
has been in preparation for this critical process, during which
a nodel will be chosen to describe how workl oad drives
wor k- hour s.

d. WUFs. As conputations begin, analysts may choose to
elimnate fromconsideration certain potential WFs that are now
understood to be redundant, irrelevant, or inpossible to count
accurately.

(1) Sensibleness. A W.F may be called sensible when it
logically drives a significant portion of the work center's
requi red work-hours. Exanple: The nunber of purchase request
cancel lations in a supply work center provides excellent
statistical correlation with work-hours. However, the work
associated wth cancellations is known to constitute only 1% of
the work center's work-hours. Therefore, this W.F is not a
significant driver of work-hours and should not be used to
predi ct any significant portion of the total work-hours.

(2) Usefulness. A WF is considered useful if it is
able to be counted and reported with a reasonabl e degree of
accuracy.
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(3) Programmable W.Fs. A WLF nmay relate to work-hours
either directly or indirectly. Sone indirect WF are
programabl e for future years. Qher considerations being
roughly equal, develop staffing equations using programabl e
WLFs.

(4) Keeping or Elimnating W.Fs. I n nost study efforts,
not all workload variabl es neasured in the data gathering phase
are necessary. This is because there is usually sonme "overl ap”
in the workload variables in the way they influence work-hours.
In other words, workload not only drives work-hours but, as far
as the nunbers are concerned, workload drives workload. For
exanple, if five workload vari ables are neasured, all the
i nformation necessary to descri be work-hours adequately may be
contained in just two or three of the neasured Ws. This
overlapping information is not necessary and is likely to be
harnful. This condition is referred to as collinearity,

di scussed later in this section.

e. Types of Mddels. A mathenatical nodel expresses the
rel ati onshi p between one or nore workl oad variables (X) and
nonthly required work-hours (Y). During the conputation
process, consider various types of nodels. Sone different types
of regression nodels are:

(1) Bivariate Mdels

(a) Linear or Straight Line Y. = a + bX

(b) Curvilinear Mdels

1. Parabolic Y. = a + bX + cX?
. . X
2. Hyperbolic (ratio) Yo =
- a + bX
3. Log-log (geonetric) Y, = aXP
(c) Nonli near Y. = a + bX?

(2) Multiple Regression Moddels. Miltiple |inear
regression nodels take the form

Yc=a+b1X1+b2X2+... + br X
This is a regression nodel with two or nore independent

vari abl es (Xs) and one dependent variable (Y), expressing a
Iinear rel ationship.
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f. Limts of Regression Analysis. Even though it is a
val uabl e tool, be careful not to expect too nmuch of regression
anal ysis. Specifically, regression will produce unreliable or
unusabl e results in these situations:

(1) Insufficient Error Degrees of Freedom This neans
using too few data points to estinmate too nany coefficients. To
calcul ate error degrees of freedom subtract the nunber of terns
in the nodel fromthe nunber of observations. Thus, if we are
using data from 15 sites and considering a nodel of the formY, =
a + biX; + byX;, we are operating with 12 error degrees of freedom
(# sites)(15) mnus one for each terma, b;, and by). The | ower
the error degrees of freedom the less reliable the regression

coefficients wll tend to be. 1In order for a nodel with |ess
than six error degrees of freedomto be acceptable, the staffing
equation will have to be very sensible and useful, and should be

supportabl e by other than statistical neans.

(2) Too Many I ndependent Variables. Even with a high
nunber of error degrees of freedom regression analysis using
many i ndependent variables will often yield workl oad
coefficients not workable in Iight of what is known about the
work center. For exanple, a W.F that is known to account for
the bul k of the workload may produce only a small portion of Y.
in the regression equation. Conversely, a WLF associated with
only a small part of the overall workload may assunme undue
importance in the forrmulation of Y.. Even worse, worKkl oad
coefficients nmay be negative or the standard errors of the
coefficients may be quite large. The |arger the nunber of
i ndependent variables in the nodel, the nore likely these things
are to occur. Therefore, if a work center is defined such that
manpower is driven by nore than three different W.Fs, each
representing an inportant portion of the overall work, the
anal yst nust be prepared for the possibility that regression
analysis will yield unacceptable results and other methods will
have to be used.

g. Measures of Quality. Sonme mathenatical nodels are better
than others. The best regression is the one conbining two
qualities, a good "fit" to the data collected and a capacity for
good "prediction"” or estinmation of manpower for nonsanpl ed
activities in the universe. These qualities and other inportant
considerations are described in this section.

(1) Measures of Fit

(a) Coefficient of Determination (r?. This
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statistic is derived froma ratio of the explained variation to
the total variation of the dependent variable. The closer this
figure approaches 1.0, the better the regression line. The
coefficient of determnation gives us the proportion of

variation in "Y' explained by the variation in "X". [If this
value ranges from.7 to 1.0, the regression line is considered
good; if it is as lowas .5, that particular nodel is of
guestionabl e use, particularly in staffing equation devel opnent.
In models with a forced zero intercept, the r? value is redefined
and does not have the sane statistical significance as the

normal r2. Exercise special care in using the redefined r? as a

primary nmeasure of quality.

(b) Coefficient of Correlation (r). Conmputing the
square root of the coefficient of determ nation gives the
coefficient of correlation, indicating the relative strength of
the rel ati onship between the i ndependent and dependent vari abl e.
The quantity "r" can vary from+1l to -1. The signs "+" and "-"
are used for positive and negative correlation, respectively.
(Note: The "r" (as is r? is a dinensionless quantity (i.e., it
does not depend on the units of neasure enployed). Despite the
rel ative val ues of these two coefficients (the extent to which
t hey approach but are less than +1), they do not determ ne the
worth of the nodel by thensel ves.

(c) Standard Error of the Estimate (Sy.x). This
statistic expresses, in units of work-hours, a neasure of
absol ute "natural" dispersion around the regression line. In
ot her words, Sy.x expresses what m ght be considered ordinary
variation due to differences anong activities (geographical,
managenent, and phil osophical differences) even after nodeling
is done. No nodel will fit the data perfectly. Sy.x is the
standard devi ation in manpower expected for activities within
t he workl oad range of the sanple. It is inportant for this
statistic to be low, with the ultimate criterion dependi ng on
size of activities in the sanple. This naturally leads to the
coefficient of variation.

(d) Coefficient of Variation (CV). This statistic
nmeasures dispersion (Sy.x) as a proportion of the nean of the
wor k- hours in the sanple. A small value inplies a good
regression equation. A figure of .10 (10% or less is
outstanding. Anything less than 30%is workabl e; anything
exceeding 30%is of doubtful utility.

(2) Measures of Prediction. Even nore inportant than
fit is the ability of the nodel to predict or estinate manpower
for nonsanpled activities. The follow ng neasures are used to
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assess the prediction capabilities of a nodel.

(a) Prediction Sumof Squares (PRESS). This
nmeasurenment simnulates prediction in that each observation in the
sanple is predicted using all other observations. A prediction
residual is calculated for each observation, and these are
squared and summed. The value of PRESS lies in the fact that a
data point is not used in the prediction of itself. Wthin any
given data set, the | ower the PRESS statistic, the better the
predi ction capability of the nodel. PRESS statistics should not
be conpared for different data sets.

(b) Standard Error of Prediction. A nodel's ability
to predict may be nmeasured by using workload data fromthe
uni verse to conpute a standard error of prediction for each
activity. The average standard error of prediction for the
uni verse nay be used to conpare the prediction capability of
candi dat e nodel s.

(c) Confidence Linmts. These limts are inportant
in assessing the prediction errors in the nodel under
consideration. Forma set of these |imts or bounds for each
data point. The limts are 95% confidence limts, and their
interpretation is as follows: W say we are 95% confident that
the nean manning for activities with this level of workload is
contained within the bounds. A tight set of bounds indicates a
standard with good capacity for prediction.

(3) Tests of Significance for a Regression Coefficient.
Tests of significance are statistical measures determ ning
acceptability of a given relationship or statistical value.
They actually reflect the odds that an indicated relationship is
due to chance. Each coefficient, including the intercept, has
an associated t-value. This value equals the coefficient
divided by its standard error. VWile the analyst is cautioned
against thinking in terns of absolute cutoffs, a W.F or an
i ntercept whose t-test results in an absolute value of |ess than
1.5 may be said to be contributing very little to the regression
and is of doubtful value in a staffing equation.

(4) Realismand Econony Criteria. To be used as a
staffing equation, a nodel should be realistic and econom cal .

(a) Realism The staffing equation is considered
realistic if manpower is positive for all values of workload
greater than zero and there is no net |oss of manpower for an
i ncrease in workl oad.
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(b) Econony. Since manpower normally conprises the
greatest portion of the budget dollar, econony of the nodel is
an inportant issue. A staffing equation is considered
economcal if there is no increase in the manpower cost per unit
of workl oad as workl oad i ncreases.

(c) Possible Causes for a Lack of Realismor
Econony in the Model

1. Incorrect or nonrepresentative input data.

2. Limted range of workload val ues.

3. Two or nore |evels of operation included
in the data.

4. Non-standardization of the operation under
st udy.

5. I nappropriate nodel selected.

(d) Waiver fromConstraints. An equation with a
negative intercept may be used if all values within the range of
the standard are positive. |If the study teamdesires to use a
staffing equation that fails to satisfy the realismor econony
criteria for reasons other than a negative intercept, a request
for waiver fromthe constraints should include docunentation of
probl ens, attenpted solutions, and rationale for using the
nodel .

h. Nonlinear Mddeling with Miultiple Wrkloads. Normally,
the first conputer runs the analyst examnes with nultiple WFs
are linear regression nodels, such as Y. = a + biX; + bXs. |If
the W.Fs X; and X, are sensi ble when used together, and if the
nodel has at | east passable neasures of quality and is being
considered for the staffing equation, then one of the first
questions to consider is whether or not each workl oad vari abl e
is truly linear in relation to work-hours. |If not, the neasures
of fit and prediction may inprove considerably with a nonlinear
nmodel .

(1) Detecting a Nonlinear Relationship

(a) Scatter Diagrans. Suppose X, is truly nonlinear
in terns of the work-hours associated with perform ng the work
represented by X; (X;WH). There are economes of scale in the
performance of this work. In this case, a plot of X, vs X;WH
woul d show a curved pattern. It is quite possible that fit and
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prediction will be enhanced by allowng this curved relationship
to enter into the nodel, using the foll ow ng:

Y = a + by X3 + by X9 (where the exponent g = < 1)

1
X,WH .

X2

I f the work-hour data can be split to isolate the work-hours
associated with a particular W.F, scatter plots such as this one
shoul d be analyzed. |f work-hour data cannot be broken down, it
may still be instructional to exam ne the plot of X, vs. total
wor k- hours. A plot showi ng a curved relationship may call for
an exponent on X; .

(b) Residual Signs in Linear Mddel. Another clue
i ndi cati ng an anal yst shoul d pursue nonlinear nodeling nay be
found by exam ning the signs of the residuals in the linear
nodel. If all or nost of the sites at the |lower end of the
spectrumin ternms of work-hours have negative residuals (i.e.
these sites are being overestinmated by the nodel), it is
possi bl e a nonlinear nodel may produce better results.

i. Collinearity. |In para 2d(4) above, we discussed the
probl em of overlapping information in nultiple workload nodel s.
This condition is often referred to as collinearity. A high
degree of correlation between two workl oad vari abl es may
indicate this problem However, when nore than two workl oad
vari abl es are used together, they nay interact in such a way
that multicollinearity is present even though the paired
correlation coefficients are not extrenely high. Suppose there
are five workl oad vari abl es and three of them adequately expl ain

the variation in work-hours. It is quite likely using all five
Will result in a poorer estimation of the regression
coefficients and will produce a standard that predicts manni ng
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ineffectively. If two or nore workload variabl es have a strong
dependency anong each other (as far as the data are concerned),
the regression will be nore effective if one or nore is

el i m nat ed.

j. Influential Qutliers. For a particular data point, the
rel ati onshi ps anong the vari ables used in the nodel may be
significantly different fromthose relationships in the rest of
the sanple. This data point may be called an outlier. A
probl em occurs when such a point exerts a great deal of
i nfluence on the path taken by the regression line. (Note: An
extrene value by itself does not nmake a data point an outlier,
nor does it nmake it influential.)

(1) Detection of Influential Qutliers. In bivariate
situations, it is fairly easy to identify outliers and influence
poi nts using scatter diagrans. In multivariate situations,
detection is nore difficult.

(2) Wiat to do About Influential Qutliers. There are
many possi bl e causes for this condition and nmany possible

solutions. (See Table 3-1)
TABLE 3-1
CAUSES OF | NFLUENTI AL QUTLI ERS
CAUSE SUGGESTI ONS TO THE ANALYST

Measur enent error

Check for errors in math or
definition

Poor choi ce of workl oad
factors

Check nodels using other W.Fs. Is
the sane site an influential
outlier?

Di fferences in work
center nethod,
organi zati on, or m ssion

Can differences be quantified? 1Is
there any WLF that reflects thenf
The site may not belong in the

uni ver se.

Poorly defined work
center

May need to split the work center
apart into smaller ones or

consolidate snall work centers into
one | arge one.

Wong type of nodel is
bei ng tested

Consi der curves, transfornations,
wei ght ed WLFs
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k. Transformations. At tines, it may be appropriate to
performa mathematical transformation on workl oad vari abl es and
then use the transforned variable(s) in regression. For
exanpl e, two workload counts may be added together to forma new
one if it is known the work-hours associated with one unit of
one WLF i s about equal to the work-hours associated with one
unit of the other. Another kind of transformation is to
multiply two W.Fs together. There should be a reason for doing
this (e.g., the nunber of adm ssions multiplied by the average
| ength of patient stay to forma variable that is an indicator
of the patient popul ation).

. Weighted Wirkl oad. These W.Fs are artificially
constructed foll owi ng nmeasurenment from wei ghted conbi nati ons of
two or nore W.LFs. An exanple is: weighted acres of ground
mai nt ai ned (X,) made up of inproved grounds (X), sem -inproved
grounds (X)), and uninproved grounds (Xc); and the fornmula is
Xw = X + .5X + .15X. The inplication is that per acre,
sem -i nproved grounds require 50% and uni nproved grounds 15%
of the mai ntenance work-hours required for inproved grounds.
These factors elimnate or reduce the need for nmultivariate
equations, and are particularly useful where all W.Fs do not
exist for all locations. The values of the weights nmay be based
on neasured data, accepted manpower accounting systens, or
expert opinion. This technique nay be useful when the study
suffers from"too many i ndependent variables," discussed
previously in Limts of Regression Anal ysis.

m Cassification Variables. There may be data sets where
the data points fall into two or nore groups that are
di stingui shed from each other by different rel ati onshi ps between
wor kl oad and manpower. Distinctly different methods, differing
| evel s of service, or different regulatory requirenents are
exanples of factors that could split what is otherw se a
honogeneous universe into two or nore groups. (Warning:
different data gathering teanms could be another!) 1In these
cases, a classification variable may support or contradict the
hypot heses that there are two or nore groups. The values for a
classification variable are either one or zero: one if a nenber
of the group is in question, zero if not. Wen used in nultiple
regression along with one or nore W.Fs, exani ne the
classification variable for its significance (t-value). A high
| evel of significance supports the hypotheses that there are two
groups. If it is to be used in the staffing equation, first
evaluate a classification variable for the sensibleness of its
coefficient and the effect of its use in the application of the
standard. Renenber it becones, in effect, a constant additive
or subtractive.
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302. Staffing Standard Report Preparation

1. Format for New Staffing Standard Reports

a. The staffing standard report docunents the results of
staffing standards devel opnent. Prepare a staffing standard
report for each staffing standard using the format provided in
Appendi x E. Specific preparation instructions follow

(1) Staffing Standard Cover Sheet. This should contain
a general overview of the staffing standard report witten
primarily for the benefit of conmanders and staff officers not
in the manpower field. Appendix E presents an exanpl e page.
Adjust this format to satisfy specific report situations.

(2) Pv&

(a) Description of Work Center Responsibilities.
Portray work center responsibilities at the category |evel.
Identify work required to be acconplished to the maxi num ext ent
practicable wi thout stating how work is perforned. Define
additive categories after the last category. See Appendi x E for
sanpl e.

1. Additive. By using additive work-hours/
wor k-years and the associated W.F count, it is possible to
devel op an additive equation or coefficient that wll be
responsive to change in additive workload tasking. Additives
may be devel oped and expressed in nonthly work-hours or actual
manpower requirenments where no correspondi ng work count can be
identified, or when the additive workload will remain relatively
constant (See Figure 3-2). Before using, ensure that additives
are indeed unique and required to support the mssion of the
activity.

2. Subtractives. Subtractives are sinply the
opposite of additives. Develop subtractives for activities
havi ng excl uded workl oad situations. When work-hour intensive
tasks are excluded or not perforned by a portion of the
uni verse, the manpower requirenents for those activities wll be
over-estimated by the nodel unless a subtractive coefficient or
wor k- hour subtractive is used to adjust the nonthly required
wor k- hours. Devel op subtractives essentially the same way as
additives and express as either a separate equation/coefficient,
wor k- hour, or actual manpower space/requirenments subtractives.
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(b) W(s)/W.F(s). List each W/W.F used. Indicate
title, definition, and correspondi ng source of count. The
definition should identify the unit of nmeasure and frequency and
should be in sufficient detail to ensure conpl ete understandi ng.
The source of count should be as precise as possible to ensure
correct val ues are obtained.

(c) Standard Staffing Equation/ Applicability
Statenent. Indicate the staffing equation selected for use.
The dependent variable (Y.) nmay be reflected in weekly or nonthly
wor k- hours or work-years required. After the equation, state
whi ch was used, for exanple, "where Y. = conputed nonthly work-

hours required."” Provide an applicability statenent explaining
the activity covered by the standard. |Indicate additive
manpower requirenments (see Figure 3-2). Indicate where an

al gebrai c expression is not determ nable.

(3) Application Instructions

(a) Multivariate and Bivariate Staffing Equations
with Additives. Provide staffing standard application
instructions which will allow for conputation of the total
nmont hl y wor k- hour s/ work-years required in the work center to
i ncl ude additives, deviations, and exclusions. The instruction
format will facilitate the determ nation of individual work
center requirenents prior to entry into the staffing table. See
Appendi x E for sanple.

(b) Bivariate Staffing Equati on Wthout Additives.
Requi red manpower increnents are reflected in the staffing table
internms of "X'" (WF). W.UF values may be read directly into the
staffing table.

(c) Skill Distribution Table. Wen using a skil
distribution table, include the appropriate application
instructions for that work center in the report. Specific
instructions are provided bel ow.

(d) Transient Availability Factor. Sone work
centers use transient or other manpower wi th productive work-
hour availability factors (WAFs) which are different fromthose
used to develop the staffing or skill distribution tables. Wen
this occurs, identify the factors along wth instructions for
their use. The analyst should fully docunent the rationale for
t he devel opnment and use of the factors in the report back-up
dat a.
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Treat ment of Additive Manpower Requirenents

Exanple 1: Wrk-hour Additive

"Total Additive Work-hours: NAVADCOM ORLANDO FL 88"

Exanple 2: Coefficient Additive

"Xa = Nunber of funeral/menorial services per nonth.
Mont hl'y average nunber of funeral and nenori al
services perfornmed by Navy chapl ain(s) providing
service at the Arlington National cenetery Applies to
NAVDI ST WASHI NGTON DC, only."

"ADDI TIVE: + 5.8134X,. This additive termis to be

used along with the above equation for NAVDI ST
WASHI NGTON DC, only."

Exanpl e 3: Manpower Space Additive

"Whol e manpower space additive for NAVHOSP G eat
Lakes, only:

RADI OL THERAP 2100/ | 0135
CL

1
1 | Nl CAL NUC MED TECH HW2 8416"

Exanple 4: Additive Equation

"Xa = Visits per nonth. Mnthly average nunber of
out patient and inpatient speech pathology visits for a
twel ve-nonth period."

"ADDI TI VE EQUATI ON FOR SPEECH PATHOLOGY
Ye = 1.3907X,
APPLI CABI LI TY: The additive staffing equation for

speech pat hol ogy applies to all Naval hospitals/
clinics providing this additional service."

Figure 3-2. Exanples of Treatnment of Wrk Center Additives
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(4) Staffing Table. The staffing table should follow
the application instructions. (see Preparation of Staffing
Tabl es below for Staffing Table preparation instructions.)

(5) Staffing Standard Universe Listing. List, by
manpower clainmant all activities in the universe, ensuring al
activities have a consistent format with a geographical |ocation
listed. (If there are multiple RFCs included in the report,
reflect the universe for each RFC.) Display the follow ng
information for each activity: activity title; geographical
| ocation; Unit ldentification Code (U C); and activity code.
ldentify activities where neasurenent was conducted with
asterisks. See Appendix E for sanple.

2. Preparation of Staffing Tabl es

a. Purpose and Conposition of the Staffing Table. Devel op
a staffing table for each staffing standard depicti ng manpower
required for various workload volunmes. Each staffing table
provi des qualitative and quantitative information about the
requi red nunber of manpower requirenents for various workl oad
vol unes. See Appendi x E for a sanple.

b. Devel opnent of Qualitative Manpower Requirenents for
the Staffing Table

(1) Array the recommended specialties and skills from
all data gathering sites onto a Manpower Distribution Chart (see
Appendi x F). In the second colum, list all recomended
gual itative manpower requirenents. In succeeding columms, |ist
t he workl oad val ue and the staffing recormended for each manpower
requi renent, beginning with the small est manpower requirenent and
progressing to the largest. This will aid in spotting any
obvi ous i nconsi st enci es.

(2) Plot a scatter diagramfor each qualitative
manpower requirement, wth workl oad values on the X-axis and
recommended staffing on the Y-axis. Fitting a regression line to
the data will aid both in identifying "mavericks" and in
sel ecting the phase points for increasing the staffing of each
qual i tative manpower requirenent.

(3) Study the data array and the scatter diagrans to
determ ne the workl oad val ues where significant changes are
apparent in either specialty or skill requirenents. Sone
exanpl es of these are:
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(a) the point where an officer requirenment first
occurs;

(b) the point at which a staff officer is first
war r ant ed;

(c) simlar points for various skill |evel
requi renents; and

(d) the points where nmultiple requirenents for any
of the foregoing is first encountered.

Enter these requirenents in the appropriate workl oad col unms of
the staffing table. Then, using these entries as firm"fixed”,
and referring to the trends indicated by the data array and
scatter diagrans, conplete the required entries in each workl oad
col um.

(4) When there is nore than one skill involved, sone
subj ective deci sions nmay be necessary to solve fractional
specialty problens. |In many cases, specialties wll have

overl apping duty responsibilities.

(5) I'n the final analysis, analyst judgnent will weigh
heavily in integrating the recomendations, the results of data
array analysis, and the specialty descriptions to devel op the
nost realistic distribution of manpower requirenents. The task
cannot be taken lightly; it requires constant adherence to the
principle that quality is just as inportant as quantity in the
SMR/ MBMR.

(6) Qualitative staffing standard recomrendati ons made
in the report should conply with policy and gui dance contained in
t he OPNAVI NST 1000. 16 series. ldentify civilian manpower
requi renents at the full-performance |evel

(7) Show each listed manpower space listed as mlitary
when the space requires a mlitary incunbent based on mlitary
essentiality and as civilian when the space does not require a
mlitary incunbent.

c. Staffing Table Qualitative Entries. Titles and
associated qualitative requirenents for each manpower requirenent
in the staffing table colums represent the actual specialty and
skill level requirenents of the work center. When nore than one
mlitary skill or civilian series is appropriate, list the skills
or series nost frequently authorized and nake a note at the
bottom of the form The note will provide any skill that can be
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substituted for the skill or series listed in the table. Assign
one skill level per line itemin the staffing table.

(1) Requirenent/ Position Title. Titles for officers
shall conformwith the Navy O ficer Billet Cassification (NOBC
title in Volume I, NAVPERS 158391. Titles for enlisted personnel
shall conformwith the NECtitle in Volunme Il, or, in the absence
of an NEC, the rating title in Volune I, NAVPERS 18068F. Titles
for civilians shall conformw th OPM gui del i nes.

(2) Subspecialty Code. Wen an officer subspecialty
code is required, the code should appear in brackets imredi ately
after the billet title.

(3) Mlitary Essentiality Code (MEC). Each mlitary
entry will include the appropriate MEC found in the TFMMS Codi ng
Directory.

(4) Designator/ G ade/Rating/ Rate. O ficer designator
and grade, enlisted rating/rate, and civilian series and pay
| evel should conformto those directives referenced in (1) above.

(5) NOBC/ NEC/ Addi tional Qualification Designation
(AQD). Al officer entries will include an NOBC. Enlisted
entries shall include an NEC, when appropriate. Wen a secondary
NOBC/ NEC/ AQD is required to properly identify the manpower
requi renent, indicate both the prinmary and secondary code
respectively (e.g., 0234/0020).

(6) Functional Area Code (FAC). As required, each
mlitary entry will include the appropriate FAC (see TFMVBE Codi ng
Directory).

d. Devel opnent of Extrapol ation Range for the Staffing
Tabl e

(1) Determ ne Range of Total Manpower Requirenents. To
establish an extrapol ation range that is realistic, yet ensures
the useful life of a standard, analyze the conputed
wor k- hour / wor k-year (y.) or WLF val ue range. Al so, consider
factors such as type of nodel selected, projected tasking,
uni verse additions and del etions, work center staffing range, and
other factors that m ght inpact future manpower requirenents.
Comput e extrapol ati on val ues based on a percentage of the high
and | ow conput ed work-hour or W.LF val ues, dependent on the
staffing equation and treatnent of additive work-hours. For
exanple, a bivariate equation with no additive work-hours will be
extrapol at ed based on WLF val ues; all other situations should be
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extrapol at ed based on work-hours. Once extrapol ati on val ues have
been determ ned, establish the upper and lower limts of the
staffing table to enconpass the full range of the whole billet

col um boundi ng the extrapol ated val ues. The | ower extrapol ation
value will normally be the conmputed work-hour breakpoint of the
previ ous whol e manpower requirenent plus .01 work-hours. Exanple
(standard with work-hour breakpoints):

comput ed work-hour limts 4318.00 - 11,720.00
25% extrapol ati on range 3238.50 - 14,650.00
whol e-bi | | et col utms boundi ng ext rapol at ed

work-hour limts of staffing table to (22) (101)
enconpass full range of 22/101 billet 3120.43 & 14,731. 30
col umms

(2) Conpute Breakpoint Values. Reflect breakpoint
values in terns of W.Fs for bivariate nodels w thout work-hour
additives and as work-hours/work-years in all other situations.
Conmput e conput ati on of breakpoints per the foll ow ng paragraphs.

(3) Fractional Manning (FM

(a) Overload factors are established based on the
prem se that separate criteria should be applied respectively to
smal |l and | arge work centers, as well as econom c consi derations
in regard to breakpoint determ nations. A maxi num i ndi vi dual
wor k overload is established at one-half hour per working day.
The overload is cunulative until reaching a maxi num equating to
one-hal f manpower requirenent. The cutoff point is the highest
val ue to which the fractional manpower can equate before the
manpower requirenment is rounded to the next higher integer.

(b) Whenever possible, consolidate work centers to
avoi d over manning due to FM al | owances.

(c) Table 3-2 reflects the fractional manpower
cutof f points that coincide with whole manpower requirenents
(mlitary and civilian).

(d) Sanple calculation for Table 3-2 values are as
fol | ows:

FM=6 x .5 x 20.908 + 6(145.136) = 6.43217 (6.432), where N = 6
145. 136

e. Mnual Method for Devel oping the Staffing Table
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TABLE 3-2

FRACTI ONAL MANPOWNER CUTOFF VALUES

REQUI RED MANPOVER FRACTI ONAL MANPOVER
CUTOFF

(FM

.072
. 144
. 216
. 288
. 360
. 432
. 500
Required + .500
Requi renent s

~

~NOoO o~ WNER

m
m\lO?(J'I-b(.ﬂQI\)IA g
\l

2

(1) Develop qualitative requirenents. (See
subpar agraphs b and c above.)

(2) Determine Mlitary/Gvilian Mx. Determne the
mlitary/civilian mx (nunber of mlitary and civilian manpower
requi renents) with each increnent in the staffing table.

(3) Distribute Total Requirenents. Distribute tota
requi renents to appropriate individual nmanpower requirenents
W thin each staffing increnent.

(4) Conpute Work-hour Breakpoints. Conpute the
wor k- hour breakpoints for each staffing interval per the fornula
specified. The nonthly WAF for Continental United States (CONUS)
mlitary and civilian nmanpower requirenents assigned to shore
activities during peacetinme for a 40-hour work week is 145. 136.

Use: Y. breakpoint = (FM (145.136) (or see Appendix G for
conput ed val ues)

Exanpl e: Conpute the nonthly work-hour breakpoints for a work
center with 1-8 positions covered by the staffing equation.
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Positions (c) FMc Yc Breakpoi nt

1 1.072 155. 59
2 2.144 311. 17
3 3. 216 466. 76
4 4.288 622. 34
5 5. 360 777.93
6 6. 432 933. 51
7 7. 500 1088. 52
8 8. 500 1233. 66

Y. = (6.432)(145.136) = 933.5148 or 933.51, where N = 6

(a) Multivariate Equation and Bivariate Staffing
Equation Wth Additive Wrk-hours. Enter the staffing table
limts and conputer manpower breakpoint (Y) values (carried to
two deci mal places) devel oped by the precedi ng procedures in the
appropriate colums of the Staffing Table (Appendix E). Place
conput ed breakpoint (upper value) in the bottom position of each
colum headi ng. The top nunber (lower value) in each col umm
heading is found by increasing the last digit of the preceding
upper value by one (for exanple, 1319.31 increased by one
one- hundredt h becomes 1319. 32).

(b) Bivariate Staffing Equati on. The work-hour
breakpoints (Y) are conputed for each staffing requirenent’s
increment. The val ues of these sane work-hour breakpoints are
substituted for (Y) in the staffing equation that is then sol ved
for the WLF (X). Enter the workl oad val ues for each manpower
increnent in the appropriate colums on the Staffing Table
(Appendix E). The steps to use in solving comopn mat henati cal
nodels for (X) in ternms of (Y) are sunmmarized in Table 3-3.
Values wll be reflected in whole nunbers when whol e requirenent
val ue ranges are 10 or over. Carry ranges |less than 10 to two
deci mal places. Exanple: Assumng the sinple |inear equation of
Y = 95.4364 + 5.4195X and a conputed manpower
breakpoi nt (Y) of 1474.8983:

Y = a + bX (Solve for (X) in terns of (Y))
X =Y-a
b
X = 1474.8983 - 95.4364 = 254.54 (which rounds to 255)
5. 4195

When Y = 1474.8983, X = 255

f. Conputerized Method for Devel oping the Staffing Tabl e.
Using the Lotus 123 "Staffing Tabl e" software program avail abl e
f r om NAVMVAC.
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(1) Develop qualitative requirenents.
(2) Determne | ower and upper extrapolation limts.

(3) Conpute breakpoints using the conputerized
BREAKPO NTS programto determ ne the nunber of manpower
requirenents for the first and | ast colums of the staffing
tabl e.

(4) Conplete Staffing Tabl e Wrksheet as foll ows
(Figure 3-3):

(a) Billet Number: Nunmber the billet titles
consecutively, starting with nunber 1. Were you want to see a
line skipped in the final report, skip a line on the worksheet.

(b) Billet/Position (Requirenent) Title: Enter
titles and associated qualitative information per Preparation of
Staffing Tabl es paragraph above.

(c) Colum 1: Conplete the first colum just as
you woul d see it on the finished product. Make sure the nunber
of manpower requirenents in Colum 1 is correct for the
br eakpoi nt range.

(d) Successive Colums: Fill in all the nunbers.

(e) Junps: A junp is a change in qualitative
manpower requirenents that does not affect the total nunber of
requirenents for the colum. Indicate the nunber of
requi renents resulting froma junp. Renenber, if there is a
positive junp in a colum, there nmust be a negative junp in the
sanme columm to conpensate.

(f) Summary: The increnents and junps are
summari zed in the block at the bottom of the page. Enter the
manpower requirenment |ine nunber that increases for each colum.
Al so, enter the billet Iine nunber for each positive and negative
junp. This is the section fromwhich the colum changes are
entered into the conputer.

(g) Footnotes: The footnotes for the |ower and
upper extrapolation [imts are automati c and you do not have to
i ncl ude them when running the STAFFING program |If there are
ot her footnotes, include the synbol and verbiage in the footnote
bl ock. Renenber to show the footnote synbol in the staffing
tabl e text where it belongs when you fill in your worksheet. |If

3-36



you need nore space, use the back of the page.

(5) Alternate Skill. The "Staffing"” software program
has the capability to display alternative skills (i.e., mlitary
and civilian equivalents) for use in reflecting skill mx

possibilities during staffing table devel opnent. Do not reflect
alternate skills on staffing tables included in a staffing
standard report.

g. Skill Distribution Table. The devel opnent of staffing
tabl es for work centers where the range of nmanpower requirenents
is extrenely | arge becones a very tine consum ng task. Rather
than develop a | arge nunber of staffing table pages to deal with
such work centers, a skill distribution table may be used for
work centers requiring a large nunber (i.e., 65 or nore) of
manpower requirenments to identify the distribution of total
wor k- hours to specific skills over the range of the standard.
When several individual skills are involved, use the normnal
staffing table procedures to cover the | ower range of manpower

requi renents and introduce the skill distribution table format
after incorporating all skills into the array of required
manpower requirenments. Wen including a skill distribution

table for a given work center, docunent the rationale for its
devel opnent. Decide and include the use of the skil
distribution table in the application instructions for the work
center.

(1) Devel opnent of the Skill Distribution Table

(a) Determ ne the fixed manpower requirenents
(i.e., requirenents that do not change as the workl oad changes,
within the range of the staffing equation (e.g., Departnent
Head)) .

(b) For each of the remaining specific skills,
determ ne the percentage of the work-hours (less the manpower
associated with fixed manpower requirenents) associated with
that skill. Repeat this step for each skill

(c) Figure 3-4 provides an exanple of a properly
prepared skill distribution table.

(2) Use of the Skill Distribution Table. Wen using a
skill distribution table in the report, include the follow ng
i nstructions:

(a) Determine total nonthly work-hours resulting
fromthe use of the staffing equation.
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TABLE 3-3

STEPS FOR DETERM NI NG WORKLOAD BREAKPO NTS OF STAFFI NG STANDARD CURVE FORMS

CURVE FORMS

Step Description Geometric Ratio
Linear (log-10g) (Hyperbola) Parabolic Non-linear
Write general X )
equation a +bX ax’ 2+ DX a+bX +cX a+ bx?

Y =
Solve equation for “X” Y-a 1 aY b+ /bz _4(a —Y)C _a 1

term b %Q’ 1-bY @Lg’

2C b

X =
EXAMPLE:
When Y = 10 authorized (i.e., 10.5 x 145.136 = 1523.928),
solve for the
corresponding values 593 928 1
of X for each Y E : P L
breakpoint value |:| a @ 15239283. -b + \/b - 4(a - 1523.928)0 523928 - aéb
within the staffing 1523928 -a 1_169209Q 2 E b
standard range. T or 1-1523928 ¢

X = log x =

= log(1523928/ a)
b
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STAFFI NG TABLE WORKSHEET
RF

PAGE

2 BRANCH 612

1
BRANCH HEAD SI G

COVPUTED LOAER EXTRAPOLATI ON

LIMT _ 149. 44

C: | CS 04.001 LOMER LIMT I F OTHER THAN COVPUTED
TITLE: PROVI DE CONUS RELI G QUS PROGRAM & CONSULTATI ONS TYPE OF BREAKPQ NTS: VH X WF
BI LLETS BI LLET/ PCSI TION TI TLE M DESI GNATOR/ NOBC/ I F WLF BREAKPO NTS: CCEFF A __
(do not (MAX 32 CHARACTERS) ¢ GRADE/ NEC/ How many decimal places? 0 1 2 COEFF B __
count or RATE/ AQD Mdel: LIN HYP LOG PARA NLIN CCOEFF C __
ski pped E RATI NG
I'i nes)
coL1coL2 COL3 COL4 COL5 COL6  COL7
COWPLETE COL 1 THEN | NDI CATE ONLY
I NCREMENTS AND JUMPS FOR THE REST
1 Supv Chapl ain C M 4100/ G 3740 1
2 Supv Chapl ai n (o} M 4100/ H 3740 1 1 1 0
3 GEN Chapl ai n (o} M 4100/ H 3701 1
4 GEN Chapl ai n C M 4100/ | 3701 1 1 1 1 1 2 1
5 GEN Chapl ai n (o} M 4100/ 3701 1 1 1 1 1 1
6 Rel i gi ous Program Speci al i st F M RPC 1
7 Rel i gi ous Program Speci al i st F M RP1 1 1 1 1
8 Rel i gi ous Program Speci al i st F M RP2 1 1 1 0 1 1 1
9 Rel i gi ous Program Speci al i st F M RP3
10 Rel i gi ous Program Speci al i st F M RPSN
11 Qerk Typist E Gs-322-5 1 1 1 1 1
TOTAL 2 3 4 5 6 7 8
Foot not es: Summary 5 12 2 8 4 3
ENTER I ncrement
BI LLET +Junp 7 1 6
NUMBER
FOR - Junp 8 2 4

Figure 3-3.

Exanpl e of a Staffing Table
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STAFFING TABLE WORKSHEET (Continuation) PAGE _2 OF _2 BRANCH _612

RFC: 1CS04.001
COLUMN NUMBER : 8 9 10 11
FOOTNOTES: '
BILLET# — . 1 1 1 1 1
P2
13 1 1 1 1
4 1 1 2 2
'5 2 2 2 2
16 1|1 1 1
V7 1 1 1 1
v |1 |1 |1 |1
19 1 1 0
10 1
ra |1 |1 1 2
TOTAL E 9 10 11 12
ENTER INCREMEN T 5 9 4 12
BILLET + JUMP 10
NUMBER
FOR: - JUMP 9

Figure 3-3. Exanple of a Staffing Tabl e Wrksheet (Continued)
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(b) Multiply each fixed nmanpower requirenent by the
WAF and sum (The report nust indicate the availability factor
used.)

(c) Subtract the sumof the fixed nonthly work-
hours fromthe total nonthly work-hours. (d) Miultiply the
remai ni ng wor k- hours by the percentage factor for each of the
skills listed on the skill distribution table to determ ne the
wor k- hours associated with each skill requirenent.

(d) Multiply each fixed requirenent by the work-
hour availability factor and sum (The report nust indicate the
avai lability factor used.)

(e) Divide each of the work-hour figures by the
WAF to determ ne the nmanpower requirenents for each skill. At
this point, round to only one decimal point and total.

(f) If the decimal is .5 or over, round up to the
next whol e manpower requirenent; if less than .5, round down.
Sum and conpare to the total obtained in paragraph (e) above.

(g) If the totals of paragraphs (e) and (f) are not
the sane after rounding the sum of paragraph (e), adjust them so
they are equal by nodifying the nanpower requirenment for the
skill with the |argest percentage factor by plus or m nus one
manpower requirenment. Repeat this process, nodifying the next
and subsequent |argest percentage factor until the totals of
par agraphs (e) and (f) are the sane. In no case should a
manpower requirenment be reduced to zero by this procedure.

3. Back-up Requirenents. Organize working papers and conputer

| i stings, devel oped during the neasurenent and conputation
phases, into a project file at the conclusion of the standards
devel opnent effort as part of the back-up docunentation. Retain
as a mnimm the follow ng back-up itens:

a. Measur ed wor k-hours and W/W.F/ work unit count sheets for
each neasurement site.

b. Spread sheets of neasured work-hours and WLFs/work units
devel oped during anal ysis of input data, including explanation
of adjustments to input data.

c. Data arrays devel oped for determning qualitative
requirenents.

d. Conputer printouts of nodels sel ected and nodel s tested.
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WORK CENTER STAFFI NG TABLE (PACGE 1 OF 1 PACE(S)

12. STAFFI NG TABLE WORK CENTER/ RFC CODE: OPERATE A NAVAL TRNG CENTER DI NI NG FACI LI TY ( SUP04. 014)
BI LLET/ M| DESI GNATOR/ NOBC/ F | BREAKPO NTS:
POSI TION TI TLE E | GRADE NEC/ A

C| RATING RATE | AQD C

MANPOVER REQUI REMENTS

SKI LL % FACTOR
DI STRI BUTI ON

TABLE

FOOD SERVI CE F| 3100/1 1130 1 FI XED
FOOD SERVI CE F| 7520/ N 1130 1 FI XED
COOK FOREMAN WB- 7404- 12 1 FI XED
COOK FOREMAN WB- 7404- 10 2 FI XED
COOK FOREMAN WB- 7404- 09 . 124
SUPPLY CLERK GS- 2005- 05 . 116
SUPPLY CLERK GS- 2005- 04 . 143
SUPPLY CLERK GS- 2005- 03 L 177
COOK LEADER WL- 7404- 08 . 212
COOK LEADER WL- 7404- 06 . 228

Figure 3-4. Exanple O Skill Distribution Table
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303. Peacetinme MEMs

1. General. MEMs bridge the gap between functionally oriented
staffing standards or cl ai mant prepared activity studi es and
program ori ented budget considerations. The bridging is done by
rel ati ng manpower requirenments to program oriented i ndependent
variables. It is a top-down approach which can cover severa
work centers or groups of organizations, depending on the |evel
of aggregation desired. MEMs may be devel oped on the basis of
conpl eted studies, existing staffing standards, data avail able
in TFMMS, data avail able in other systens/data bases, or data
coll ected specifically for the devel opnent of a MEM

2. Considerations for Devel oping a MEM

a. The relation of staffing standard equati ons and
peacetine SMRs to MEMs is governed by the foll ow ng
consi derati ons:

(1) MEMs usually cover several work centers and incl ude
mul tiple functions or subfunctions. They will normally be
devel oped at the highest practicable |evel, which mght be at
the activity, mssion area, or functional area |levels or an
aggregation thereof. This determnation will be influenced by
the | evel of aggregation desired or possible. Coverage by
staffing equations or SMRs is not a prerequisite to coverage by
a MEM The MEMis used to determ ne the total nmanpower required
by the conbi ned work centers/organi zati onal conponents for the
programed wor kl oad volume. MEMs can al so be devel oped for
i ndi vi dual work centers/organi zati onal conponents. However,
utility of such MEMs is Iimted since the PPBS and POM processes
do not operate with a primary focus on that |evel of detail.

(2) MEMs can becone either the primary or secondary
met hod of determ ni ng manpower requirenents. |If staffing
standards or conpl eted studies do not exist, then a MEM nay be a
pri mary determ nant of manpower requirenents for a functional or
m ssion area by directly relating manpower requirenents to one
or nore programWs. |If staffing standards or conpl eted studies
exist, the MEMis the secondary nethod of determ ning manpower
requi renents.

(3) Staffing equations may be expressed solely in terns
of programmable WLFs. In this case, the equation may be
reconput ed and expressed in terns of total manpower requirenents
vi ce work-hours. The resultant nodel may then be used as a MEM
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(4) Program Estimating Factors (PEFs) are
programoriented, independent variables used in an estinmating
rel ationship to forecast manpower requirenments for the FYDP or
for PPBS purposes. They are sonetinmes published in official
pl anni ng and programm ng docunents. However, there may be
functions where no PEF exists. For these functions, the
manpower requirenents determ ned by studies, when conpl eted,
wll be used to develop MEMs that could be used in predicting
manpower requirenments. The manpower predictions can then be
used to determ ne manpower resource requirenents in support of
t he PPBS/ POM processes.

b. The chief goal of a MEMis to produce a credible,
defensi bl e |ink between standard-driven nmanpower requirenents or
SMRs and the budget that will be as accurate as the nethodol ogy
permts, easy to build and use, and have broad user utility.

c. The follow ng characteristics are worthy of consideration
in nodel developnent. It is desirable for any nodel to have
t hese characteristics:

(1) Theoretical Consistency. Since it is desirable to
keep MEMs as sinple as possible, sone theoretical consistency
must be sacrificed or remain untested (although it should not be
ignored). To the extent possible, Iinear manpower nodel s based
on the fewest programmabl e variables are preferred. MEM
devel opment will primarily rely on sinple linear relationships.
In nost cases this should not seriously inpair the predictive
ability of a MEM since MEMs are designed to provide "roughly
right" results and qui ck turnaround esti nates.

(2) Statistical Soundness. Good statistics is another
desirable quality of a nodel, particularly to the extent that
the statistics reflect the nodel's predictive ability. It is
i nportant, however, to guard against correlation pushing. A
high correlation of determination (r? is desirable in the sense
that it neasures the dispersion fromthe estinmated nodel |ine
(the sumof residuals). However, if the hypothesis is based on
prior know edge and properly tested, a relatively lowr? is not
bad. The r? tells only part of the story. The PRESS, t-val ues
test, confidence intervals, and other neasures are al so
i nportant.

(3) Predictive Ability. It is inportant that the MEM be
a good predictor of manpower. A nunber of statistics serve to
gauge predictive ability (e.g., PRESS and confidence intervals).
However, no nodel can predict with 100% accuracy since the
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future is uncertain. |In addition, the follow ng factors may
al so i npede predictive accuracy:

(a) Data Limtations. The nbst accurate data
source is desirable since it will generate a better predictor;
however, data availability, timeliness, and cost effectiveness
nmust al so be considered. For exanple, if the nbst accurate data
source is not available in a tinmely manner, it nmay be necessary
to use a | ess accurate source.

(b) Cost Effectiveness. In addition to data costs,
mai nt enance costs may also be a limting factor to a nodel's
useful ness. A less accurate nodel may be chosen over a nore
accurate nodel if the nore accurate nodel requires excessive
data coll ection and mai nt enance costs.

(c) Model Limtations. A nodel's usefulness is
also limted when it is used for purposes for which it was not
designed. In nost cases, MEMs are of |imted useful ness when
estimati ng manpower requirenments for a particular wrk center
because that is not the purpose for which the nodel was
designed. The "bottomline" for a MEMis its predictive
ability. It nust also be understood, however, that the above
qualities are not nutually exclusive.

3. Steps in Developing a MEM The follow ng steps describe the
general procedures recomended for devel oping a credi ble MEM

a. Step 1. Define the area under study. Identify the
potential universe and establish a relationship to study
functions, if possible. This step would entail review ng
resources such as the RFCs listed in the TFMVS Codi ng Directory;
Staffing Standard Reports; conpleted studies; and revised PWss
and TFMMS manpower aut horizations. Obtain nodels devel oped by
ot her office/organizations, reviewed, and eval uated for possible
adaptation if avail able and econom cally feasible.

b. Step 2. ldentify and establish contact with the resource
sponsor for prelimnary liaison and the potential MEM user.
Procure the necessary docunents identified in Step 1.

c. Step 3. ldentify candidate Ws (e.g., PEFs/WFs) as well
as sources of the desired data.

d. Step 4. ldentify potential problem areas and determn ne

the economic feasibility of developing a nodel as it relates to
t he uni verse.
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(1) Area Under Coverage. Determ ne functions that
overlap with another area of coverage, commnality of functions
for the activities in the universe, and reasons for variations.

(2) Paraneters. Determ ne whether paraneters are
programmable. |f paranmeters are programuable, verify their
accuracy. |If paraneters are not programabl e, sel ect
alternative vari abl es.

(3) If it is determ ned that nodel devel opnent is not
econonmi cal ly feasible, docunent the reasons and di scontinue the
st udy.

e. Step 5. Contact the Ofice of the Chief of Naval
Oper ati ons (OPNAV) prograniresource sponsor, functional sponsor,
and/ or manpower claimants to ascertain which Ws are currently
used in the PPBS and POM processes and determ ne whet her they
neet the criteria for a historical tinme period for regression
anal ysis purposes. Verify the official source of the variables
for inclusion in the MEM Report. Since the selection of a
vari abl e and data availability are necessarily dependent,
consider the following criteria:

(1) The ideal independent variable (W) should be
programmabl e and shoul d be a manpower "driver."

(2) The data source nust be available now as well as in
the future, and must be tinely.

(3) The nost accurate data source should be chosen if it
neets the above criteria and is cost effective to coll ect.

f. Step 6. Collect the data on the possible i ndependent
vari abl es and the dependent variable (standard driven plus proxy
requirenents). Identify the tinme period and potential problens
with the data. Note any problens with the data to aid in
regression analysis and for future reference.

g. Step 7. Performregression analysis.

(1) Use the Shore Manpower Docunent-Statistical
( SHVD- STAT) software package.

(2) Enter the data.

(3) Run regressions and statistical tests.
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(4) Analyze the results on the statistical printouts.
(5) Check the nodel's predictive ability.

(6) ldentify problem areas.

(7) Select the best nodel.

h. Step 8. Prepare the MEM Report. The format for the MEM
Report may vary to take into consideration the unique
characteristics of each MEM but the report wll:

(1) Define the area under study.
(2) Specify the data sources and the applicabl e dates.

(3) Present the estinmating equation along with the
relevant statistics. (At a minimm include the coefficient of
determ nation, the coefficient of variation, and the standard
error of the estimate wth t-values in parentheses.)

(4) Provide exanples of the application of the nodel in
determ ni ng manpower requirenents.

i. Step 9. Submt the MEM Report and statistical printouts
to NAVMAC for review and comments.

j. Step 10. Revise the nodel/MEM Report considering the
recommendati ons received. Adjudicate and refine the suggested
changes as required until the MEMis logically valid.

k. Step 11. NAVMAC will forward MEM Reports to Chief of
Naval Operations (CNO) (N12) for approval.

. Step 12. Once approved, CNO (N12) wll officially
pronul gate to potential users.

4. Mintaining Valid MEMs. |In order to ensure the MEM renains
a valid estimtor of manpower requirenents, solicit and receive
f eedback from MEM users on probl ens encountered in the use of

t he MEM and/ or suggestions for inproving the application of the
MEM Revi ew and update the MEM on an annual basis, or as
required.

5. Future MEM Efforts in Support of the Shore Manpower
Requi rements Determ nati on Program (SMRDP) Process. Werever
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possi bl e, concentrate on devel oping MEMs based on specific
activity universes that have approved studi es conpl et ed.
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CHAPTER 4

GENERAL WORK MEASUREMENT AND METHODS STUDY TOOLS AND TECHNI QUES

400. Ceneral

1. Work Measurenent. The prinmary work neasurenent techni ques
used to obtain work-hour data for establishnment of nanpower
requi renents baseline and/ or devel opnent of staffing standards
are Op Audit and Work Sanpli ng.

2. Methods Study. Methods study is concerned with the anal ysis
of nethods and equi pnent used in job performance, design of an
opti mum net hod, and standardi zati on of proposed net hods.

Ref erences such as Handbook of Industrial Engi neering and

I ndustrial Engi neering Handbook descri be additional techniques
that are applicable for use in conducting manpower requirenents
and/ or staffing standards studies.

401. Study Consi derati ons

1. Ceneral

a. Study Preparation. The analyst should perform severa
preparatory tasks before begi nning a work neasurenent and
nmet hods study. These prelimnary tasks will add to the
ef fectiveness of the study. Preparation is required to identify
the PW5, Ws, work units (as appropriate), and standard
practi ces/ net hodol ogi es and to establish a production work count
system

(1) Qotain Cooperation. Establish a good working
relationship with the individuals to be studied. Cooperation is
nost easily obtained by conducting an orientation session
covering the foll ow ng points.

(a) Purpose of the study.

(b) Procedures to be foll owed.

(c) Ceneral theory of technique(s)being used.
(d) Planned disposition of gathered data.

(e) Potential effect on those being studied



(2) Becone famliar with the work situation.

(3) Informthose to be studied.

(4) Define Standard Practice. |In sone work situations,
a witten standard practice contains pertinent information
describing, in sone detail, the nethod used to produce the work

units under study. The future value of a standard is enhanced
tremendously if information exists show ng how the work was
performed at the tinme the standard was devel oped.

(5) Conduct interviews. Appendix H provides a detailed
di scussion on interview ng techni ques.

(6) Establish a work count system

b. Pl anning the Study

(1) Decide on the scope and | evel of the study, prepare
a tinmetable with approximate starting and finishing dates, and
det erm ne proposed nethods and techni ques.

(2) Establish realistic deadlines that wll mnimze
interference with the regular work of the conponents being
st udi ed.

(3) Make sure the analysis will neither overlap a recent
study nor follow another so closely it will conflict with the
successful installation of recommendati ons.

(4) Devel op an atnosphere in which activity personne
can express their ideas on organi zati onal probl ens.

c. Data Gathering

(1) Some general principles to observe while gathering
study data are:

(a) Stay within the boundaries of the study and the
time allotted.

(b) Follow the plan of approach closely but be
flexible as to how, when, and where the facts are gathered.

(c) It is better to gather too nany rather than too
few facts.
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(d) Organi ze working papers systematically. This
will prevent inportant itens from becom ng buried and overl ooked
during the anal ysis phase.

(2) If sonme tasks found during the data gathering phase
are not included in the cormon PWs and task definitions, they
w Il be nmeasured and recorded separately on all required forns.
(Applies if multiple-activity staffing standards are being
devel oped from study results.)

2. Total Force Manpower Managenent

a. Manpower Resourci ng

(1) Contractor Manpower. Contract |abor work-hours may
be substituted for other forns of manpower if such a
substitution is cost effective and considered to be in the best
interest of the Navy, and if the manpower requirenents are not
needed to support mlitary essentiality (see TFMVS Codi ng
Directory).

(2) TAD Personnel

(a) Sonme aircraft squadrons are provided TAD assets
to suppl enent the allowance of the ship or shore activity where
the squadron is assigned. ldentification of manpower
requi renments within Squadron Manpower Docunents (SQVDs) varies
with the category of squadron. For shore-based depl oyabl e
squadrons, TAD billets | abeled as “Integrated Services” and
"Aircraft Internedi ate Mii ntenance Deparnment (AIMD)” are
i ncl uded under the squadron’s U C. Carrier-depl oyabl e squadrons
recei ve I ntegrated Services manpower requirenents based solely
on shi pboard manpower requirenments. Supporting Al MD manpower
requirenents are filled by personnel assigned to Sea Operational
Det achnent ( SEAOPDET) conponents at the squadron’s hone port
naval air station. Detachnment depl oyabl e squadrons are not
normal Iy provided with TAD billets. For non-deploying aircraft
squadrons pernmanently based ashore, conparabl e TAD manpower
requi renents nay be assigned to a separate aircraft operational
detachnment U C as a conponent of the supporting naval air
station. In conputing nmanpower requirenents for a naval air
station or any other activity using squadron TAD resources, use
the foll ow ng procedures:

1. If an SQVWD has been devel oped, use it to
determ ne the nunber of manpower requirenents avail abl e.
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2. If no SQVWD exists, use the current
aut hori zation for TAD manpower requirenents or the authorization
for the operational detachnents to determ ne the nunber of
manpower requirenments avail abl e.

3. Subtract the average nunber of TAD
manpower requirenents available fromthe total manpower
requi renents for the appropriate conponent. Conpute the average
nunber of TAD manpower requirenments using the follow ng
procedures:

a. Activities wth aircraft operationa
det achnment s assi gned, count 100% of manpower requirenents as
avai |l abl e.

b. Activities wth shore-based depl oyabl e
and carrier deployabl e squadrons assi gned, count 33% of the
assi gned squadrons at hone.

C. Activities that host visiting
squadrons, count the historical assigned TAD for the past year.

(b) Sonme activities receive support from TAD
personnel assigned to other activities (excluding squadrons).
In this case, determ ne what portion of the workload of the
functions in which TAD personnel are used should be acconpli shed
by permanent duty station personnel and what portion should be

acconpl i shed by TAD personnel. In nmaking this determ nation,
assign the follow ng categories of work to permanent duty
personnel. The renmainder of the work could be acconplished by

TAD per sonnel .

Al'l productive workload in support of base

=

oper ati ons.

IN

Al'l supervision, other than worKking
supervi si on.

3. Working supervision and productive
wor kl oad requiring a skill which would not be provided by TAD
personnel .

4. Workl oad associated with providing
trai ni ng and adequate continuity of operations.

5. Facilities maintenance workl oad, other
than that which results directly fromthe presence of the
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activities providing the TAD personnel .

(c) Care nust be taken to ensure there are
sufficient manpower requirenments on the AMDs of the activities
providing the TAD personnel to cover the workload assigned to
t hem

(3) Tenporary/ Transi ent Personnel. Under certain
ci rcunstance, valid workload may be acconplished by tenporary or
transi ent personnel. Maxi mum use of these personnel should be

made within the guidelines of pipeline nanagenent.

b. Deprived Ratings and NECs. Ratings and NECs i n paygrades
E-5 through E-9 requiring additional shore manpower requirenents
to neet sea/shore rotation goals are designated as deprived
ratings or NECs. Retention of shore duty manpower requirenents
for deprived ratings and NECs takes precedence over the
substitution of other forns of manpower.

c. Ceneral/Adm nistrative Manpower Requirenents.
Ceneral /adm ni strati ve manpower requirenents are paygrades E-5
through E-9 of a general mlitary nature that require a
qualitative rate level rather than a technical skill. Consider
recommendati ons for establishnent or adjustnent of general/
adm ni strati ve manpower requiremnments when devel opi ng the
activity’ s manpower requirenents baseline.

d. CGuvilian Position Cassification. Gvilian positions
within the Navy are subject to the Classification Act unless
specifically exenpted. GCivilian Personnel Instruction (CPl) 511
contains a conplete list of exenpted positions. Craftsnmen and
| abor -type positions (blue-collar workers) are exenpt fromthe
Classification Act, they are covered by the Federal Wage System
(PL 92-392).

402. dassification of Organizational Conponent Tasks

1. Task Analysis. Wen analyzing work center tasking, first
determine if the work is required by a higher echelon directive.
When a tasking directive exists, further analysis is then needed
to determine if work tasked to the work center is or is not

m ssion essential to the work center. C assify work-hours
expended on tasks identified as m ssion essential productive.

Cl assify non-essential tasks as nonavail able, not allowed, or
assuned, depending on tasking | anguage contai ned in pertinent

hi gher echel on directives.
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2. Proper Accountability of Tasks. Certain tasks may be
confusing or difficult to classify. Sonme common areas of
confusi on are:

a. Intra-rel ated Tasks

(1) Tel ephone calls are usually made in conjunction with
doi ng anot her task; therefore, include tinme for tel ephone calls
with the respective task

(2) Work-oriented discussions are required between
supervi sors and workers. Include this discussion tine with the
respective task tine.

(3) If travel between work centers or fromthe work
center to the job site, or TAD travel with the purpose of doing
official mssion-oriented direct work is required to do a
specific task, establish a subtask under the task for travel.

If the travel is required to do two or nore tasks in the sane
direct category, establish a separate task in the category for
travel. If the travel is required to do tasks in two or nore
categories, establish a separate category for travel. (Ensure
credit for travel is not double counted in the tasks or
categories identified.)

(4) Include work-hours expended obtai ni ng, docunenti ng,
or returning replacenent parts or supplies in the respective
direct task tine.

(5) Establish a "managenent” category to contain those
tasks necessary to support the subordinate work centers when two
or nore subordinate work centers are being managed. Managenent
or overhead work centers can have both "managenent” and

"supervision" categories. The "managenent” category wll reflect
tasks to support personnel in subordinate work centers while the
"supervision" category will reflect tasks to support people

inside the work center. Direct managenent tasks shoul d be
witten clearly and not duplicate work described in other
category descriptions. Wen using work sanpling, neasure the
managenent and supervi sion categories using a two step system
Conmbi ne theminto one category for work sanpling to provide the
time expended in the categories. Both categories should then be
operationally audited to determ ne the percentage of tinme spent
in each of the tasks. By applying this percentage to the work
sanpling results, an accurate figure for both categories can be
obt ai ned. Wen enploying the Op Audit neasurenent nethod, the
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PWs will be witten to clearly define the specific tasks
i nvol ved.

b. Training

(1) When personnel who are formally designated as
apprentices or trainees are acconplishing direct tasks while
receiving on-the-job training (QJT), associated work-hours
shoul d be credited to the direct task done. Wbrk-hours expended
on tasks performed by personnel receiving in-house proficiency
training or qualification training in a classroomenvironnment in
| ieu of nunmerous individual QJT sessions on one subject shoul d
be credited to an QJT productive indirect task. |If the worker
is "learning while producing”, record his tine in the
appropriate productive category, whether it be direct or
indirect, and not as QJT. On-the-job study of career
devel opnment course materials, unless the course materials are
being used as a reference for one of the aforenentioned
conditions of QJT, is considered non-productive, avoi dabl e del ay
(idle).

(2) Job related TAD training is categorized in the PWs
as such, and credited to the organi zational conponent (using an
o Audit). Travel time associated with such training is
included in the allowed work-hours for travel. Enroute TAD
training is not credited to the work center.

(3) Time expended by a supervisor in providing QJT is
al so productive, but should be classified under the category of
supervi sion, not QJT.

(4) General mlitary training is included in
nonavai |l abl e ti me.

3. Nonavail able Tine

a. Sonme non-m ssion-rel ated tasks that neke people
unavail abl e for assigned prinmary tasks are directed, approved,
or recogni zed by Navy. These tasks inpact on all activities.
Associ ated work-hours are subtracted fromassigned tine to
produce the avail abl e wor kweek.

b. The major groupings of nonavail able tine for Navy
mlitary and civilian personnel are |eave, holidays, training,
and service diversions/special absences. Nonavailable tine is
not nmeasured during an Op Audit because associ ated wor k- hours
have been accounted for in the establishnment of Navy standard
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wor kweeks. Work sanpling accounts for all work-hours including
nonavai | abl e ti ne; however, the resulting nonavail abl e
wor k- hours are not used in the work-hour equation, nor are
nonavai | abl e categories included in the PWs.

4. Collateral Duties

a. Ceneral. Determning whether work identified as
“col lateral duty” should be included as authorized workl oad and
t heref ore neasured/ studi ed during work neasurenent or staffing
st andards devel opnent is an area of concern to study personnel
because of the lack of precision in the term The OPNAVI NST
1000. 16 series defines collateral duty as duty assigned to
i ndi vi dual s by the Commander, Commandi ng Officer, or Oficer-in-
Charge and is in addition to the individual’s primry duty.
These duties are nornally perforned at the individual’s
per manent duty station. Al nbst every work center or
organi zati onal conponent has additional or collateral duties
assigned by higher authority. These duties are assigned to
achieve a wide variety of goals benefiting the conmand or
uni form service as a whole, but do not necessarily directly
support a work center or organi zational conmponent’s primary
m ssion. Collateral duties may in fact have little or no
relationship to the mssion of the work center or organizational
conponent to which the tasked individual is assigned.

b. Under standard Navy manpower neasurenent mnet hodol ogy,
collateral duties are classified as either productive or
nonproductive. For purposes of workl oad neasurenent, these
terns are defined as:

(1) Productive. Duties that are useful and essential to
the command’ s m ssion and directly support the work center or
organi zati onal mssion. The work hours expended perform ng
these collateral duties are considered productive and shoul d be
nmeasured and captured. Exanples are: Automated Data Processing
(ADP) Security Oficer, Drug & Al cohol Program Advisor, Safety
O ficer, and Command Fitness Coordi nator.

(2) Nonproductive. Duties that are not functionally
related to a work center and, therefore, the SORM does not
identify a specific work center or function to performthe work.
While this work benefits the command, it does NOT directly
support the work center or the organizational m ssion and
therefore these work hours SHOULD NOT BE neasured or captured.
Nonproductive collateral duties are those associated with
activities such as being a nenber of a Board or Commttee. The
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wor k hours expended on these duties have al ready been captured
and incorporated in the Navy Standard Wr kweek under diversion.
Exanpl es are: Mess Audit Board Menber, Pl anning Board for
Trai ning Menber, Welfare & Recreation Commttee Menber, Safety
Comm ttee Menber, and Special Courts-Martial Panel Menber.

c. Capturing work hours. Wrk hours identified to support
collateral duties established in OPNAVI NST 3120. 32 series or
ot her directives published by higher authority shall be captured
as productive work hours and used in the manpower requirenents
determ nati on process as foll ows:

(1) Where the directive identifies a specific function
or work center to performthe duty:

(a) Include the required tasks in the work center
description and credit productive work hours accordingly.

(b) I'n sone instances, the directive will specify a
certain work center (e.g., personnel, admnistrative, training,
etc.) to performthe collateral duty; however, there may be
i ndividuals’ in other work centers perform ng some of the duties
associated wth the collateral duty. The directive does not
identify these other work centers. Wen this dual tasking
exi sts, neasure and credit the work performed in the specified
(primary) work center and count it as productive tinme for that
specified (primary) work center. Do not credit the work hours
expended by other work centers perform ng sonme of the associated
duties. These work hours are included in the nonavail abl e work
hour portion of assigned tinme (covered by the diversion
al l owance included in the Navy standard wor kweek.

(2) Some collateral duties, although productive, are not
functionally related and therefore, OPNAVI NST 3120. 32 series
does not identify a specific work center or function to perform
the work. Although this work is perforned in a specific work
center, it is not essential to the acconplishnent of that work
center’s m ssion, however, this productive workload nust be
identified and captured sonmewhere in the organization. Under
t hese circunstances, capture these work hours as foll ows:

(a) ldentify work hours expended and categorize it
as nonavail abl e or nonproductive for the work center.

(b) ldentify these productive work hours and

conbine themw th other |ike work hours. Organizationally place
t hese hours somewhere within the command (e.g., admn, staff,
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etc.). NOTE: these hours are not intended to increase the
manpower requirenments within the work center credited with
perform ng the work hours. They are captured to ensure the
anal yst identifies the work hours expended for productive
collateral duties unassigned to a specific work center.

d. The OPNAVI NST 1000. 16 series provides the policies
concerning collateral duties.

403. Application of Performance Rating and Al |l owances

1. Performance Rating

a. Measured productive tinme should be leveled (i.e., a

| eveling factor applied) whenever possible. In work sanpling
and Group Timng Technique (GIT), leveling is limted by the
observed task. In an Op Audit, the use of leveling is further
limted to one technique -- the Good Operator (actual timng)

technique. Time values obtained with the Directed Requirenent,
Hi storical Experience, or Best Judgnent techniques are not

| evel ed. Sone productive tasks for which rating is inpractical
wi |l be encountered in nearly every work center/organi zati onal
conponent. If this is true of an entire productive category, do
not apply the leveling factor.

b. The performance rating (leveling) nethod prescribed for
manpower requirenents studies is pace rating. This nethod is
explained briefly in Appendix |I. Appendix | also contains an
expl anati on of how to conpute an average |eveling factor.

c. The nunber of performance ratings required varies with
t he work neasurenent nethod being used.

(1) Good Operator Op Audit Technique. Rate each tine

cycle.

(2) Work Sanpling/ GIT. Rate each worker at |east four
tinmes per day. |If the sanpling schedul e exceeds an average of
four observations per hour, it is desirable that at |east one
performance rating be nade for every four sanpl es obtained.

d. Schedul e pace rating training sessions for those anal ysts
that will enploy the nmethod before neasurenent is to begin.

2. Al owances

a. Work center/organi zati onal conmponent tine val ues include
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appropriate all owances for personal, fatigue (rest), and

unavoi dabl e delay (PF&D). Total allowed tine is leveled tine
plus PF&D all owances. |f leveling is neither required nor
feasible, allowed tine is actual productive tinme plus necessary
PF&D al | owances, as appropriate. A recomrended PF&D al | owance
factor (AF) of 1.15 (13% for white collar workers and 1.17
(14.5% for blue collar workers is considered realistic for nost
work centers. PF&D all owances used during work neasurenent may
vary based on operations within the work center, working
environment, or other conditions affecting the work situation.
Under these circunstances, a PF& AF ot her than that reconmended
may be appropriate. Conpute the AF for PF& with the equation:

AF = 100% , Where percentages are expressed
100% - PF&D% in ternms of the total workday.

Exanpl e of an AF Conput ation

Wiite Collar AF = 100% = 100 % = 1.15
100% - 13% 87%

Bl ue Collar AF = 100% = 100% = 1.17
100% - 14. 5% 85. 5%

b. Selective application of allowances is provided for each
nmeasur enment net hod used i n nanpower requirenents baseline
devel opment. The degree of selectivity ranges fromthe el enent
| evel of Op Audits to the category level in work sanpling
studies. As a general rule, PF& all owances are added when the
productive time val ue has been derived in a manner that
definitely limts that value to purely productive tine.
Specific rules for applying all owances vary with the neasurenent
met hod or technique and with the particul ar category or task
involved. Rules for application, by nmethod are:

(1) Work Sanpling/ GIT. Apply allowances to al
appropriate productive categories. Sone categories, because of
the work involved, may be given a higher or |ower AF than other
productive categories in the sane study. Wen this occurs,
docunent an expl anation of special allowances, indicating the AF
used and reason for factor deviation for affected categories.

(2) Op Audit. Allowances are not applied to work-hours
devel oped as directed manpower requirenents. |If the Good
Qperator (actual timng) technique is used, allowances are
applied to observed tine values. Application of allowances to
ti me val ues devel oped with the Best Judgnment technique is
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appropriate only when tine estinates are devel oped on the basis
of detail ed task/subtask or elenment analysis, wth each task
time being estimted and wei ghted to devel op the standard ti ne.
Hi storical Experience tinme values are usually the result of
wor k- hour accounting systens that either do not separate
personal and rest tine from productive tinme, or nmake accurate
and confident identification of such val ues inpossible.
Therefore, the tine values derived are considered to include
personal and rest tine, and no all owances are added.

c. The applied PF& AF should be fully docunented in the
nmeasur enent back-up data. The DOD Manual 5010. 15-1-M
(Standardi zati on of Wrk Measurenents) provides information on
t he devel opnent of PF&D AFs.

404. M ni nrum Manpower Requirenents and Standby Determ nati on

1. Need For M nimum Manning and Standby. There are situations
wher e neasured work-hours, based on | ow workl oad vol unes, may
not provi de the manpower required to support the work center/

or gani zati onal conponent's m ni mum st affing manpower

requi renents as driven by |evel of service and/or shift tasking.
Managenent deci sions often generate m ni mum manpower | evel s that
drive standby tine. Standby tine should be docunented when the
di ct at ed manpower requirenent exceeds that required for the
actual productive effort (i.e., productive work-hours that woul d
result if all of the productive tasks were tined). Standby tine
that is mssion essential is allowed in manpower studies;
however, to nerely explain the conputations used to derive
standby tine is not sufficient. Since standby tinme is

nonpr oductive and costly, all standby tine included i n nanpower
requi renents determ nation studies and staffing standards shoul d
be justified. Managenent decisions |eading to m ni num nmanpower
requi renents and associ ated standby tinme shoul d be vali dat ed.

2. Contributing Factors. Nunerous factors contribute to
establ i shing m ni mum manpower requirenents. Sone of these
factors, often a result of managenent decisions, are: m ssion
requi renents, performance standards, nachine design, facility
limtations, hours of operation, shift size and necessity, crew
si ze, post-nmanpower requirenents, safety, and security. In
certain situations, the manpower requirenent is dictated by the
necessity for one or nore people to be present in the work area,
al t hough these personnel nay not be continuously productive.

For exanple, the identification-checker station in a comm ssary
sal es store nust be manned during all open store hours, whether
or not any custoners are passing the check point. Certain base
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utilities, such as small power production facilities or water

pl ants, mght require continuous surveillance to ensure

uni nterrupted service. Standby tinme can occur at any workl oad
vol une. Sonme work areas require standby tinme to nmaintain the
capability to provide a given |evel of service other than that
associated with establishing mninmumstaffing. Sonme exanples
are one hour turn-around-tinme for scheduled aircraft, ten mnute
response tine for on-station taxi requests, and 30-m nute
response tine to fill requests for parts. Determning the
anount of standby tine to be included in the total work-hour
requi renent involves analysis of nany factors (e.g., acceptable
custoner waiting tines, acceptable backlog |evel, work arrival
rates and distribution, transferability of direct and indirect
work, etc.). In these situations, required standby tinme is the
di fference between the allowed tinme associated with productive
wor k (productive tinme plus PF&D) and allowed tinme required to
satisfy a |l evel of service constraints.

3. Evaluating M ni mum Manpower Requirenents

a. |In sonme cases, nninmm manpower requirenents can be
identified without a detail ed neasurenent study. Required
manpower nmay be determ ned by use of a M ni num Manpower Fact or
(MW) in situations such as the continuous watchstanders (post
manni ng) requirenment. I n other cases, a detailed study may be
required to identify or verify the existence of a m ni num
manpower situation and/or to quantify actual standby tine
required.

b. M ni mum manpower requirenments can be identified by work
measur enent techniques as they are used to measure nornal
productive workload if the |levels of service are properly
defined before neasurenent. In many cases, standby tinme can be
reduced by transferring productive work to replace neasured
st andby work-hours. Shift Profile Analysis is an effective way
to identify and mnim ze standby tinme by |eveling workloads to
econom ze on nonproductive standby peri ods.

c. Carefully check the requirenent for m ni num manpower.
Question the basic need. Ofer alternatives and clearly define
the cost of such service. Study docunentation nust contain
rationale to justify m ni rum manpower requirenments. After
confirmation of m ni mum manpower requirenents, quantifying
standby tine is generally straightforward. Standby tine can
often be reduced or mnimzed through inproved shift scheduling,
reorgani zati on, planning, and workl oad control techniques. The
anal yst nust be prepared to show the manager how to neet the
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requi red performance standards with m ni num standby tinme. Wen
standby tine is mnimzed, the total manpower requirenent is
al so mnimzed.

4. MVF Met hod

a. The MW nethod uses predeterm ned manpower factors to
conput e manpower requirenents for "post manni ng" type situations
(e.g., continuous watchstanders). Conmponent manpower
requirenents in these situations are usually supported totally
by the m ni mrum manpower requirenent. The MW met hod det erm nes
a conponent's quantitative manpower requirenments with results in
whol e manpower requirenents, w thout detail ed work study.

b. Conmpute the factor by dividing the work-hours for
position coverage by the appropriate the WAF. The WAF nay have
to be adjusted to allow for additional work-hours associ at ed
W th position coverage. These additional work-hours fall into
two categories.

(1) Category 1: Work-hours required for tasks that nust
be perforned either before or after the position coverage
starts. In the case of security guard posts, for exanple, the
security personnel nust obtain a weapon and amunition fromthe
arnory and attend guard nount before assum ng the post.

Li kewi se, at the end of the shift, security personnel nust turn
in the weapon and ammunition to the arnory. The tine associ ated
wWith these tasks is in addition to the time required for
position (post) duty.

(2) Category 2: Recurring training tinme needed to keep
an individual qualified to fill the position. This is training
that cannot be received while the individual is actually on
position duty. An exanple of this type of training is
proficiency or refresher training required of all security
per sonnel such as weapons training. Before devel oping a special
al | onance, nmake sure such training has not already been credited
in the WAF.

c. Wen additional allowances are given for these two types
of position-rel ated work-hours, derive the work-hours used in
conputing the all owances from work neasurenent.

d. To conpute required manpower, divide the position
coverage in work-hours by the WAF. For exanple, a position
requi ring coverage 7 days a week, 24 hours a day by one
i ndi vi dual generates a requirenent for 730.464 available nonthly
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wor k- hours. |If the work force is in CONUS and on a 5-day,

40- hour wor kweek, the manpower requirenent is 5.033
(730.464/ 145. 136). However, if the work force is mlitary on a
6- day, 56-hour workweek, the manpower requirenent is 3.00
(730.464/ 243. 488). These nunbers, 5.033 and 3.00, are MWF.
Standby tinme is norrmally an inherent part of positions based on
MVF application, such as security personnel assigned to a base
access gate and fire fighters.

e. Use the follow ng equation to conpute MVFs:

MVF = (Days/\K) ( HRs/ Day) (4. 348 WKs/ MO) (DRF*) (Crew Si ze)
\\AF

*The Directed Requirenment Factor (DRF) is a constant work-hour
requi renent directed by higher headquarters policy in addition
to duties for a mnimum manpower situation. For exanple, if
each person nust receive 2.50 hours per nonth of proficiency or
refresher training, and training cannot be received while on the
j ob, then conpute the DRF as foll ows:

DRF = 1 + [(T/(WAF - T)]

where WAF = wor k- hour availability factor, and
T = required training hours

If T = 2.5 and WAF = 145. 136, then,
DRF = 1 + [2.5/(145.136 - 2.5)] = 1.018

The DRF is equal to 1.00 unless otherwi se stated. |In this case,
the MM value is the sane as the post manning factor val ue.

f. Certain functions such as base security require
adj ustnments to these procedures. In this case conpute an MW
for each position, sumthe MWs, and refer to the fractiona
manpower cutoff val ues for the whole manpower requirenent. For
exanple, a small naval station has 3 gates. Miin gate duties
require two security personnel, 24 hours a day, 7 days a week.
East gate duties require one security person, 8 hours a day, 5
days a week. West gate duties require one security person, 4
hours a day (all in one shift), 5 days a week. The east and
west gates are closed for holidays (10 days a year). The base
security work center having the m ssion of providi ng manpower
for these gates is on a 5-day, 40-hour workweek.
Posi tion-coverage associ ated tasks require 0.669 hours per shift
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and recurring training that cannot be perforned while at the
positions requires 5.40 hours per nonth per person. The total
manpower requirenment for these three gates is as foll ows:

(1) Calculate the DRF for training:
DRFE = 1 + [T/(WAF - T)] = 1 + [5.40/ (WAF - 5.40)]

Since the WAF for a CONUS 5-day, 40-hour workweek is
145.136, DRF = 1 + [5.40/(145.136 - 5.40)] = 1.0386

Apply this factor to the total work-hour requirenents it takes
to fill the post, that is, to both the basic position coverage
and the position-coverage associ ated tasks. Since the main gate
has three shifts, the total daily work-hours for

posi tion-coverage associated tasks is 3(0.669) = 2.007. Adding
this result to the 24 work-hours of position coverage per day
equal s 26.007. This result (26.007) is the entry for the
hours/day itemin the MW fornula for the nmain gate:

MVF = (Days/WK) ( HRs/ Day) (4. 348 WKs/ Mb) (DRF) (Crew Si ze)
\\AF

MV = (7)(26.007)(4.348)(1.0386) (2) = 11.329
145. 136

(2) East gate duties require one security person, 8
hours a day, 5 days a week. Only one shift is involved, so the
total entry for the hours/day itemin the MV fornmula is 8 +
0.669 = 8.669. But there is another problem This position is
not filled during holidays (10 days a year), and the conversion
factor (4.348 weeks/nonth) will add unneeded work-hours to the
position coverage because it includes holidays. Therefore,
repl ace the 4.348 conversion factor with a new one that does not
i nclude the 10 holidays, as foll ows:

365. 25 days/year (YR) - 10 days/ YR = 355.25 days/ YR
355.25 days/ YR x 1 YRI'12 M x 1 WK/ 7 days = 4.229 WKs/ MO

Now the MVF fornula for the east gate is:

MVF = (Days/ VK) (HRs/ Day) (4. 229 WKs/ MD) ( DRF) (Crew Size)
VWAF
MV = (5)(8.669)(4.229)(1.0386) (1) = 1.312

145. 136
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(3) West gate duties require one person, 4 hours a day,
5 days per week. The gate is closed on holidays. Although 4
hours is not a conplete shift, 0.669 hours are still associ ated
with the shift because the sane tasks would apply to a parti al
shift as to a whole shift. The entry for the hours per day item
in the MW fornula is 4.669, and MW is cal cul ated as foll ows:

MW = (days/VK) (HRs/ Day) (4.229 WKs/ MO) (DRF) (Crew Si ze)
WAF

MVF = (5)(4.669)(4.229)(1.0386) (1) = 0.706
145. 136

(4) To find total manpower required, add the three MVFs:
11.329 + 1.312 + 0.706 = 13.347. According to the fractional
manpower cutoff value, 13.347 rounds to 13 manpower
requi renents.

g. Wen determining MMs for nmultiple posts of identical
make-up in hours of operation, crew size, DRF, etc.; conpute the
MW for a single post and multiply the result by the nunber of
posts authorized for the function under study.

5. Standby Determ nati on with Wrk-hour Collection Mthods

a. Study Design

(1) A well-designed study accurately identifies m ninmm
manpower requirenments and true standby time. Necessary standby
wor k- hours cannot be identified during the staffing standards or
manpower study devel opnment processes when they are grouped in
wi th ot her nonproductive tinme and when the m ni rum manpower
requi renents have not been accurately docunented.

(2) Wien the possibility of standby tine exists, clearly
define the nmethod of determ nation. Normal data collection and
wor k nmeasur enment procedures can be used to identify standby;
however, sone innovation is required with these nethods. Do not
sinply state queuing or shift profile analysis will be used to
gquantify standby tinme; tell how to use these techniques.

Standby tine conputed according to procedures of this section
may be included as input to manpower study work-hours or to
regressi on anal ysis when devel oping a staffing standard
wor k- hour equation. |f standby tinme does not exist at al

| ocations of nultiple-location standards studies, develop an
additive standard for applicable |ocations.
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b. Data Collection and Anal ysis Procedures. Wen work
sanpling or queuing is used and standby tine exists, use the
Wor k- hour Shift Profile Analysis to aid in mnimzing standby
time. Use of work-hour shift profile charts can aid in defining
the m ni num essenti al manpower |evels by |eveling workloads to
econoni ze on nonproductive standby periods and identifying
m ni rum st andby tine based on the accepted | evel of service.

(1) Op Audit

(a) Wien an Op Audit is used as the primary work
nmeasur enment nethod, include sufficient rationale in the study
report to support the m ni mum manpower requirement. |If the
m ni nrum manpower requirenent represents the total work-hour
uni verse, then it is not necessary to neasure standby tine.
Justify and conpute the m ni num manpower requirenent on the
M ni nrum Manpower Conput ati on Sheet.

(b) When the total work-hour universe is greater
than the m ni mum manpower requirenment, mnimze and fully
explain all standby allowed in the study. Devel oping a
wor k- hour shift profile chart from Qp Audit neasurenents nay be
difficult because task tinmes are not associated with each hour
of the duty day. Therefore, consider using short-cycle work
sanpling to collect work-hours for a work-hour shift profile
chart. Use the work sanpling as backup for the Op Audit
wor k- hour s.

(2) Queuing. Queuing analysis provides a neans of
determ ni ng nmanpower requirenments necessary to acconmodat e
various | evels of service. After an acceptable |evel of service
has been determned (e.g., the nunber of taxi drivers required
to provide a 4-m nute response tine) the percentage of server
time in productive work may be determ ned with the queui ng
utilization factor. Queuing also shows when servers are not
busy, including standby time. Queuing data does not directly
identify allowed standby tinme. |If queuing is used, design the
study to collect queuing data on standby tine.

(3) Work Sanpling

(a) Standby tinme can be identified during work
sanpl i ng observation rounds when m ni rum manpower requirenents
are previously defined. For exanple, suppose a finance office
requires that customers with pay inquiries be waited on within
30 m nutes of custoner arrival. It has been predeterm ned that
two finance clerks are necessary to provide this |evel of
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service at the finance counter between 0900 and 1500. Wen the
anal yst knows this informati on before the study begins,

provi sions can be nade to isolate and identify the required
standby tine. On each observation round, the analyst records
each worker in the respective category. The analyst may enter a
maxi nrum of two standby tallies during each observation round,

but this would occur only if both service clerks were awaiting
cust oners.

(b) Standby time thus coll ected represents the
result of the m ni mum manpower requirenment. Standby tine
derived in this manner can be used to show nmanagenent the
manpower cost of providing this level of service. Analysis of
wor k sanpl i ng observation sheets and waiting tine data (e.g.,
the time finance custoners actually wait for service) may revea
that the specified | evel of service has been exceeded or that
the second server is needed only during peak periods, such as
pay days.

(c) Standby tinme collected in this manner
represents adjusted or derived standby tinme required to support
a predeterm ned | evel of service. However, if the |evel of
service is not clearly defined, it is inpossible to identify
whet her the worker should be sanpled as idle or standby. When
this is the case, conduct a Wrk-hour Shift Profile Analysis to
determ ne required standby time. Show the standby tinme derived
through this procedure on the Wrk Sanpling Conputation Sheet.
Do not |level or apply allowances to this tinme. Standby tinme may
be used to reduce PF&D for other productive category work-hours.

6. M ni nrum Manpower Requirenents Docunentati on

a. The M ni mum Manpower Conputation Sheet (Figure 4-1) is
used to conmpute and docunment m ni nrum manpower requirenents and
to provide an audit trail for inclusion of required m nimum
manni ng and standby work-hours on the Wrk-Hour Requirenents
Consol i dation Sheet (Appendix F). No standard format would
satisfy every possible m ni rum manpower conmputation. Any form
used to conpute m ni nrum manpower requirenents and standby
wor k- hours shoul d be suppl enented with additional docunentation
as necessary to explain the devel opnent rationale.

b. Wen conponent manpower is supported totally by m nimum
manpower requirenments, use the M ni num Manpower Conputation
Sheet to establish and docunent quantitative manpower
(wor k-hour) requirenents and determ ne qualitative requirenents
for the conponent by use of the Manpower Distribution Chart
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(Appendix F). In these situations, the Wrk-Hour Requirenents
Consol i dation Sheet is not necessary.

c. \Wien the m ni rum manpower conputation is not the sole
measur enent nethod for the organi zati onal conponent, conpute
m ni mum r equi red wor k- hours on the M ni nrum Manpower Conput ati on
Sheet, and enter the work-hour requirenments on the Wrk-hour
Requi renent s Conput ati on Sheet, under the "Qther"™ nonthly
all owed tinme col um.

405. Instructions For Conpl eting The M ni mum Manpower
Conput ati on Sheet (Figure 4-1)

1. The M ni mum Manpower Conputation Sheet is provided to assi st
i n conputing mnimum manpower requirenments and standby

wor k- hours. Conplete the header information including the

speci fic organi zati onal conponent. Section |, M nimum Manpower
Factor Conputation, is designed to devel op and use an MVWF in
establ i shing m ni mum nmanpower requirenments. This nmethod is
normal Iy used in situations where requirements within a
conponent are supported totally by "post manning" type m ni num
manpower requirenents.

2. Section | - M ninmum Manpower Factor Conputation
a. (Colums A - 1). Enter specified data and conpute the
MW. If nore than one MW is to be conputed to cover m ninum

manpower situations within the conponent, use a separate line to
show cal cul ations for each and sumin the MVF col um.

b. Round the resulting MW total to whol e manpower
requi renents based on fractional manpower cutoff val ues, and
enter the "whol e body" m ni num manpower requirenent. |f the
resultant requirenents constitute the total component manpower
requi renent, reflect qualitative requirenents on a Manpower
Distribution Chart. |If m nimum manpower positions do not
constitute the total conponent manpower requirenent, acconplish
actions in (3) and (4) bel ow

c. Enter the WAF, based on the activity's existing standard

Navy productive workweek. (Normally 145.136 nont hly work-hours
for Navy activities ashore during peacetine.)
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M N MUM MANPONER COVPUTATI ON SHEET DATE: 10/ 16/ 96 PAGE 1 OF 1
ORG  COVPONENT: PHYSI CAL SECURI TY OPERATI ONS ANALYST: H. ROCKCE
Uuc XXX1X ACTIVITY: WETLANDS NAVAL STATI ON
SECTION |. M NI MUM MANPOVER FACTOR COVPUTATI ON
DAYS HOURS V\EEKS DI RECTED MONTHLY WORK- HOUR WORK- CREW M NI MUM
PER PER PER REQUI RE- REQUI RED AVAI L- MONTHS SI ZE MANPOAER
WVEEK DAY MONTH MENT WORK- HOURS ABI LI TY FACTOR
FACTOR FACTOR E (MVF)
( DRF) (AXB (VWAF) ----
X C X D) F (G X H
(A (B) (9 (D (B (F) (9 (H (1)
7 26. 007 4.348 1. 0386 822.103 145. 136 5. 6644 2 11.329
5 8. 669 4.229 N 190. 382 N 1.3117 1 1.312
5 4. 669 4.229 N 102. 537 N . 7065 1 . 706
7 16. 000 4.348 1. 0000 486.976 N 3. 3553 1 3.355
NOTES: [For use in conputing “Post manni ng” M NI MUM MANPOAER FACTOR TOTAL 16. 702
m ni mum manni ng rqgnts. ]
M NI MUM MANPOVER REQUI REMENT 17
WORK- HOUR AVAI LABI LI TY FACTOR 145. 136
M NI MUM REQUI RED WORK- HOURS 2467
SECTILON || M-NEMUIM MANPOAER [ STANDRY CQOVPUTATL ON
SHI FT PERI OOY NO. NUMBER WORK- DAYS M NI MUM PRODUCTI VE STANDBY
HOURS PERSONS HOURS PER MONTHLY WORK- HOURS WORK- HOURS
REQUI RED PER MONTH WORK- AVAI LABLE REQUI RED
SH FT HOURS ( MEASURED)
(LxM (NO
) (K (L) (M (N (0 (P)
0800- 1600/ 8 2 16 30. 438 487 839 0
0800- 1600/ 8 2 16 20.908 335 317 18
NOTES: For use in netting m ni num manning rgnts and neasured TOTAL 18

productive work-hours.

Refl ect Col um P standby

wor k-hours in Colum G “other” of the Wirk-hour rgnts Consolidation
groupi ng colum on the

Sheet and in the appropriate skill/skill
Di stribution Chart

Manpower

Figure 4-1.
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d. Miltiply the "whol e body" m ni num manpower requirenent
by the WAF and round to whol e work-hours to establish m ninum
requi red nonthly work-hours. Reflect these required work-hours
in Colum G "Qher" of the Wrk-Hour Requirenents Consolidation
Sheet and in a separate skill/skill grouping columm on the
Manpower Distribution Chart. Ildentify m nimum manpower
requi renents not associated with a neasured category by a
category title such as "m ni mum nanpower positions.”

3. Section Il - M ninum Manpower/ St andby Conput ati on

a. Section Il, Mninmm Manpower/ St andby Conputation, is
provided to conpute derived standby tinme when standby work-hours
were not determ ned as part of the neasurenent of productive
allowed tine and there is an overl ap between productive
wor k- hours and m ni mrum manpower requirenents needed to achieve a
specified | evel of service, mssion requirenent, shift posture,
etc.

b. Make a separate line entry for each m ni nrum manpower
situation, e.g., two people required from 0800-1600, 7 days per
week. |If a third person is required on this sanme shift for only
5 days per week, a separate line entry is used to reflect that
portion of the manpower requirenent as a separate situation.

c. Colum J, Shift Hours. |Indicate shift period/ nunber of
hour s.

d. Colum K, Nunber Persons Required. |Indicate nunber of
personnel required on the shift.

e. Colum L, Wirk-hours Per Shift. Miltiply the nunber of
hours in the shift by the nunber of personnel required to
conmput e wor k- hours per shift.

f. Columm M Days Per Month. |Indicate days per nonth.

g. Colum N, Mninmum Monthly Wrk-hours. Miltiply
wor k- hours per shift (Columm L) by days per nonth (Colum M to
conpute m ni num nont hly work-hours. Reflect this figure in
whol e wor k- hour s.

h. Colum O, Productive Wrk-hours Avail abl e (Measured).
Docunent what category of work is to be acconplished by what
skills during m ni mrum manpower shift hours. Determ ne and enter
anount of allowed tinme fromthe Wrk-Hour Requirenents
Consol i dation Sheet that can reasonably be acconplished during
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i ndi cated m ni num manpower shift hours. VWhen m ni rum manpower
is based strictly on providing "open door" coverage, enter total
al l owed tine generated by the appropriate shift.

i. Colum P, Standby Wbrk-hours Required. Conpare
productive all owed work-hours available (Colum O wth m ni mum
wor k- hour requirenment (Columm N) and establish the net
di fference between the two values. The anount by which m ni nrum
manni ng requi renents exceed avail abl e productive all owed
wor k- hours is derived standby tinme. Reflect Colum P required
standby work-hours in Colum G "Qher" of the appropriate
category lines on the Wrk-Hour Requirenents Consolidation Sheet
and in the appropriate skill/ skill grouping colum on the
Manpower Distribution Chart.
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CHAPTER 5

OPERATI ONAL (Qp) AUDI T

500. Gener al

1. Op Audit is a work neasurenent tool in where work-hours
required to acconplish defined categories, tasks, and subtasks
of work within a work center/organi zati onal conponent are
derived by identification and sunmation of frequencies of
occurrence multiplied by their unit tinmes. Discussion of
general interview techniques to augnent Qo Audit skills may be
found in Appendi x H

2. Op Audit integrates four techniques (Directed Requirenent,
Good Operator, Historical Experience, and Best Judgnent) into a
flexible, systematic work neasurenment nmethod to attain unit tine
val ues and task frequencies. Use the technique providing the
nost accurate and realistic data to determ ne the val ue of each
separate frequency or unit tine. It is commbn to use one
technique to determ ne frequency and another to determ ne unit
time for a given task. The various techniques provide a broad
range of data sources to use in gathering Op Audit data.

3. Essential to the proper application of Op Audit is the
identification and definition of required MTs and wor kl oad.
Assuned and inferred taskings are not credited. Al authorized
work is included, even if not currently being acconpli shed.

4. The various techniques and nmulti-sourced nature of Op Audits
give it a degree of flexibility not present in work sanpling or
time study. This nethod is especially useful in a supplenentary
role in work sanpling, for exanple, to nmeasure infrequently
performed tasks (e.g., annual audits or inventories) not easily
covered by work sanpling.

501. Directed Requirenent Techni que

1. This technique recognizes that nany activities have sone
manpower requirenments that are directed by higher authority, and
provi des for incorporating the associ ated nmanpower requirenents
in the neasurenent. This technique saves tine by precluding
unnecessary neasurenent.



2. Wol e manpower requirenments may be docunented with this
technique, with no further study required, if the follow ng
conditions are net:

a. OPNAV, Chief of Naval Personnel (CHNAVPERS), or the
manpower clainmant directs the need for the manpower requirenent
inawitten directive.

b. The manpower requirenment is one of a kind in the work
center and/or organizational conponent and driven by a
requi renent to performa specific mssion, function, or task
(e.g., nedical corpsman assigned to a SEAL (Sea, Air, Land)
Team .

c. The manpower requirenent cannot be one directed solely
to establish responsibility.

502. Historical Experience Techni que

1. This technique draws on docunented historical data and
experience. It serves in a contributory, subordinate capacity
to the detailed audit process, and not as an independent work
measur enent net hod.

2. Evaluate both production and work-hour accounting records
before using the data with this technique. Examne 6 to 12
nonths' worth of data. Discuss the work situation fully with

t he supervisor to find out whether changes were made i n nethods,
products, or type of services during or since the period covered
by the records, and what effect any changes may have had on the
data. G ve credit for work-hours and producti on neasurenents
for the current and nore efficient nethod of production.

503. Good Operator Technique. Tine values are obtained with
this technique by selecting a qualified individual (ideally one
who works at a normal pace and with normal skill) and observing
the amount of time taken by that person to performa given task.
The tine is taken as representative of the tine others would
take to performthe same work. Because val ues obtained from
actual tinmed observations are nore readily accepted by nanagers
than those obtained by | ess objective neans, the Good Operator
technique will be given maxi num feasi bl e usage in Op Audit

st udi es.

504. Best Judgnment Techni que

1. In many cases, tinme values and frequenci es may not be
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attainable wwth any of the other Op Audit techniques. Wen this
occurs, rely on best judgnent estinmates for the audit
conput ati ons. Use best judgnent estimtes for activity
frequencies only when no alternative data source is avail abl e.

I f used, attenpt to verify occurrence by cross-referencing with
ot her rel atable task frequencies. The Best Judgnent technique
enpl oys the conbi ned experi ence and background of the manpower
anal yst, the worker, and functional supervisory personnel to
derive time frequency estimtes through use of personal
interviews. The validity of data devel oped by the Best Judgnent
t echni que depends heavily on the famliarity of the analyst,
supervi sors, and workers with the factors and circunstances
affecting the work center and/or organi zati onal conponent, and
their ability to systematically interpret and eval uate facts.
Appendi x H provi des additional techniques for conducting
fact-finding interviews.

2. Mke tinme estimates at the highest |level of work that wll

al l ow confidence in the validity of the estimate. For exanple,
if a task time can be confidently estimated, there is no need to
go into nore detail.

3. To neke best judgnent standards nore objective, determ ne
estimated tine values by obtaining three tine estimtes: the
"nost likely time" to do the job; the "pessimstic time" (i.e.,
if things go wong); and the "optimstic tinme" (i.e., if
everything goes well). The idea is to determ ne the estinmated
deci mal percent occurrence for each tine value, then find the
average tinme by using the follow ng formul a:

Y =000 + nmM + p(P) wher e,
0 = Estimated % Cccurrence - Optimstic O= Optimstic tine
m = Esti mated % COccurrence - Most |ikely M= Mst likely tine
p = Estimated % Cccurrence - Pessimistic P = Pessinistic time
4. In the absence of historical frequency records, rely heavily
on the experience and judgnent of the supervisor and workers to
obtain estimtes of frequencies. In sone cases, however, it is

possible to rel ate unknown frequencies to reliable indirect
recorded data, and thus derive an estimate |ess subject to human
error. For exanple, if there is no record in a work center
and/ or organi zati onal conponent to show the frequency w th which
a particular part is replaced on a piece of equi pnent, a check
of supply issue records mght aid in the frequency

determ nation. Explore any action that will incorporate the

obj ective judgnent of the analyst into the estimating process.
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505. Special Instructions on Detailed Audits. The final val ues
devel oped by detailed Op Audits reflect a summati on of numerous
frequency and time products; one product for each docunented
task, subtask, or elenment. Each product is only as accurate as
the frequency and unit time value fromwhich it was conputed.

In turn, the frequency and unit time values are only as accurate
as the statenent or definition of the task to which they apply.
State tasks, subtasks, or elenent titles in ternms that readily
support a work unit count and that are in a singular unit form
Make every possible effort to use task, subtask, or el enent
titles that are in singular unit form This enhances the
accuracy of the associated unit tine and frequencies of
occurrence. Titles stated in vague ternms, or in a plural sense
Wi th undeterm ned quantity increase the chances for error in the
associ ated frequency of occurrence and unit tinme values. Al so,
subsequent qualitative or quantitative analysis of the data w !l
not be possible. Below are sonme exanpl es of good and poor
ver bi age for stating tasks, subtasks, or elenents:

Good Poor
Make tel ephone call Tel ephone call s
Type letter Type letters
Check punp | nspection
Sort incom ng mail Process mai
Draft RCS: XXX Report Prepare reports

506. Devel opnent and Docunentation of Op Audit Data

1. Work neasurenent data devel oped by Op Audit will be recorded
and summari zed by category on Operational Audit Data Sheets and
summari zed by m nimum skill/grade requirenents on the
Qperational Audit Skill Wrksheet. Detailed instructions for
preparing the Operational Audit Data Sheet and Operational Audit
Skill Worksheet are provided bel ow. Category work-hour totals
fromQp Audit will be conbined with all owed work-hours from all
ot her sources by use of the Wrk-Hour Requirenents Consolidation
Sheet. (See Appendi x F for work-hour data consolidation
procedures.) M ninmum skill work-hour requirenents, as reflected
on the QOperational Audit Skill Wrksheet, are used in devel opi ng
t he Manpower Distribution Chart quantitative/qualitative matrix.
This data array is then analyzed to establish the conponent's
nost efficient skill/grade m x.

2. Workload counts (potential W.Fs and work units) should be

col l ected and reported on workl oad collection forns designed for
the specific study. |If at all possible, on-site workload count
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collection/verification should be done prior to the start of
wor k- hour data collection. Hi storical counts should al ways be
used to verify task frequency esti nates.

507. Instructions for Preparing Operational Audit Data Sheet.
Foll owi ng the instructions bel ow, use the Operational Audit Data
Sheet (Figure 5-1) to docunent detailed work center/

or gani zati onal conponent workl oad dat a.

1. Conplete header as required.

2. Category Nunmber. Number each work category/task/subtask as
listed in the PWS.

3. Category/Task Title (Columm A). Enter categories/tasks/
subtasks involved in the audit. Nunber and |letter categories
and tasks exactly as shown on the PW5. Validate need for tasks
found during neasurenent that are not included in the PWs.

4. Nunber of Personnel Required (Colum B). [If only one
individual is required for each performance of a task, record
the task frequency in colum E with no entry in this colum. In

certain situations, two or nore individuals nust spend tine
concurrently to performa certain task. For exanple, a safety
directive requires a worker trouble-shooting high voltage

equi pnent to be acconpani ed by a second worker; or two people
are required to Iift a heavy object. For these situations,
enter the nunber of personnel required in colum B.

5. Skill Level Requirenent (Columm C). Enter appropriate
qualitative requirenents for each task, including necessary
mlitary requirenent classification subsystemqualifiers. List
qualifiers only when required to acconplish the specified task.
Absence of any qualifier will be interpreted as its being a
nonessenti al consideration. The information entered will be
sufficient to enable a determ nation of qualitative requirenents
on the Manpower Distribution Chart. Al entries should reflect
the mninumquality required to performthe specific task
Specificquality of incunmbents or authorized nanpower
requirements will not be the sole determning factor. Take care
to reflect mninmumrequirenments for the specific task and not
for the manpower requirenent considered as a whole. The

Anal yst, prior to going onsite, should beconme famliar with the
manual s and handbooks which will enable the assignnent of
qualitative personnel requirenments to each task. For officer
requi renents, enter requirenent designator and grade codes,

NOBC, and where applicable, AQDs, subspecialties, and/or FAC.
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For enlisted manpower requirenents, enter rate, and where
appl i cabl e, NEC and/or FAC. For civilian manpower requirenents,
enter position category, series, and grade.

6. Work Unit (Colum D). Enter the work unit. If it is
determ ned during the nmeasurenent phase that no data exists on
the work unit, the analyst may sel ect another work unit.
Docunent all deviations in the back-up data.

7. Task Frequency (Colum E)

a. Enter the whol e nunber occurrences per tine period which
expresses the actual task/subtask frequency (e.g., 1l/day, 2/ VW
3/MD. Use the synbols shown bel ow for stating the frequency of
occurrence in making these expressions.

If the frequency of occurrence is: Use Synbol
Daily for a 5-day week......... ... ... ... .. ... D1
Daily for a 6-day week......................... D2
Daily for a 7-day week......................... D3
Daily for a 4-day week........ ... ... .. ... ..... D4
VeeKl Y. . VK
Monthly. ... MO
Quarterly. ... .. e Qr
Saturday/Sunday only........................... SS
Year | y. . YR
Holiday only. ... ... ... . . . . . . i HO
Not applicable (activity not perforned)........ NA

b. The task frequency reflects the expected natural rate of
occurrence. For exanple, a nonthly task shoul d be expressed as
1/ MO, not 12/ YR A quarterly report is showm as 1/QTI, whereas a
task which occurs at four randomtinmes throughout the year is
shown as 4/ YR Generally, no effort will be nade to adj ust
natural frequencies in this colum. An exception is nmade for
wor k which occurs |less than once a year. For exanple, a task
whi ch occurs every two years should be shown as .5/ YR A second
exception is made for tasks that occur 48 or nore tines a year
and are not included in the cycles listed above. In these
instances, multiply the yearly task frequency by .083, round the
resulting nonthly average to two decinmal places, enter it with
the "MJ'" synbol, (e.g., 3.98/M) in Colum E and use 1.000 for
the conversion factor in Colum F.
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OPERATIONAL AUDIT DATA SHEET ANALYST: H. ROCKOE COMPLETION DATE: 9/15/98 PAGE 20F 4
UIC: XXX1X ACTIVITY: WETLANDS NAVAL STATION COMPONENT: LAW ENFORCEMENT OPERATIONS
CAT. NO.
NO. PERS SKILL LEVEL WORK
REQ REQUIREMENT UNIT
CATEGORY/TASK TITLE FREQUENCY ALLOWED WORK-HOURS
* ®)
© (©)
TASK CONVER PER MO PER PER MO CATEGORY
FREQ FACTOR (ExXF) ACCOMP BXGxH) TOTALS
(B) (] ©) (H) U} )
5 TRAFFIC LAW ENFORCEMENT
5.1 OPERATE ROVING PATROL/VEH GS-083-04 PATROL 3/D1 20.908 62.724 4.000 250.90
5.2 CONDUCT TRAFFIC CONTROL GS-083-03 STATION 4/D1 20.908 83.632 2.000 167.26
| I I I I 2/ss 8.696 17.392 1.750 30.44
5.3 COORDINATE CONVOY MGT GS-083-06 CONVOY 10/MO 1.000 10.000 1.000 10.00
5.4 PROVIDE CONVOY ESCORT GS-083-04 I 10/MO 1.000 10.000 1.500 15.00
5.5 OPERATE SPEED DET EQUIP L SHIFT 4/D3 30.438 121.752 750 91.31
5.6 IMPOUND ABANDONED VEH L VEHICLE 1WK 4.348 4.348 2.000 8.70
CATEGORY WORK-HOUR TOTAL 573.61 574
6 ARMS ROOM SERVICE
6.1 CLEAN WEAPONS ROOM GS-083-03 EVENT 1/D3 30.438 30.438 667 20.30
6.2 ISSUE/RECEIVE WEAP/AMMO GS-083-04 ISSUE/RCV 40/D1 20.908 836.320 033 27.60
. . . . ! I 15/SS 8.696 130.440 033 4.30
6.3 PERFORM DAILY INSPECTION GS-083-04 INVENTORY 1/D1 20.908 20.908 250 5.23
6.4 PERFORM ANNUAL INVENTORY GS-083-06 I /YR .083 .083 5.000 42
6.5 PERFORM EQUIPMENT MAINT GS-083-05 EVENT 10/WK 4.348 43.480 1.667 72.48
CATEGORY WORK-HOUR TOTAL 130.33 130
COMPONENT WORK-HOUR TOTAL 2031
BSCs / PSCs COVERED: INTERVIEWEES:
CIVILIAN: 00010-00045 LT H. GUNN, MR. LAW, MS. BYRD

Fi gure 5-1.

Exanpl e O Conpl eted Operati onal
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c. Do not conbine the natural task frequencies. For
exanpl e, a task such as "neke tel ephone call”" wll be shown as 15
per day at two m nutes each, not as one per day at a hal f-hour
duration. This allows valid conparisons of frequencies and unit
times for the respective entries.

d. If atask is not perforned, enter "NA" in the
"Conversion Factor" columm and | eave the remaini ng col ums
bl ank.

e. \When neasurenent requires nore extensive docunentation
at the task, subtask, or elenent |evel than exists on preprinted
measurenent forns (staffing standards only) place an asterisk in
the "Task Frequency” colum. (This asterisk indicates that a
page has been added for the purpose of clarifying work perforned
on the subject task, subtask, or elenent.) Using a blank
Qperational Audit Data Sheet, enter the task, subtask, or
el ement nunber and conplete the line entry. Total the "All owed
Wor k- Hours per Month" columm, transfer that figure to the
ori ginal page, and nunber the additional work nmeasurenment form
wi th the next sequential nunber.

8. Frequency Conversion Factor (Colum F)

a. Devel op manpower requirenent on nonthly all owed work-
hours. Use frequency conversion factors to convert tine
estimates based on natural task frequencies to nonthly frequency
val ues for use in conputing nonthly all owed work-hours.

b. Enter the applicable conversion factor fromthose |listed
in Table 5-1, or a conpound value if the tinme is not |isted.

TABLE 5-1
FREQUENCY CONVERSI ON FACTORS
Fr equency Conversi on Fr equency Conver si on Fr equency Conver si on

of CQccurrence Fact or of Cccurrence Fact or of Cccurrence Fact or
D1 (5 DAY WK) 20. 908 WK ( VEEEKLY) 4,348 SAT/ SUN ONLY 8. 696

D2 (6 DAY VK) 25. 256 MO ( MONTHLY) 1. 000 HOLI DAY ONLY . 833

D3 (7 DAY WK) 30. 438 Qr ( QUARTERLY) . 333

D4 (4 DAY VK) 16. 560 YR ( YEARLY) . 083

c. Frequency conversion factors are based on the
assunptions and devel opnent conputations displayed in Table 5-2.
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TABLE 5-2

FREQUENCY CONVERSI ON FACTOR COVPUTATI ONS

ASSUMPTI ONS:
365. 25 days/ YR (includes extra Leap Year day); 12 MX>s/YR, 4
QTR YR, 7 days/WK; 2 weekend days/VWK; and 10 hol i days/ YR

H.  COVPUTATI ON OF WORK DAYS PER AVERAGE MO ( FI VE- DAY WORKWEEK)

365.25  (DAYS/ YR)
-104. 358 (WEEKENDS 52.179 X 2)
- 10.000 (HOLI DAYS)
250. 892 (WORK DAYS/ AVERAGE YR)

CONVERSI ON
COVPUTATI ONS FACTORS
|
A 365. 25 (DAYS/ YR) = 52.179 \Ks/ AVERAGE YR |
7 (DAYS/ WK) |
|
B. 52.179 (WKs/ YR) = 4.348 \KS/AVERAGE MO <---|
12 (Mos/ YR) |
|
C. 365. 25 ( DAYS/ YR) = 30.438 DAYS/ AVERAGE MD |
12 (MXs/ YR) |
|
D. 365. 25 (DAYS/ YR) = 11.999 (12) MOs/ YR |
30. 438 ( DAYS/ MO |
|
E. 12 (MXs/ YR) = 1.000 MOs | N AVERAGE MO <--- |
12 (MXs/ YR) |
|
F. 4 (QTRs/ YR) = . 333 QTRs/ MO <
12 (MX>s/ YR) |
|
G 1 (YR = .083 (A MO's FRACTION <---|
12 (Mos/ YR) of a YR |
|
|
|
|
|
|
|

250. 892 = 20.908 (WORK DAYS/ AVERAGE MO  <---
12

9. Frequency Per Month (Colum G . Conpute this colum by
multiplying the entries in Colums E and F. Enter the interim
result, rounded to three deciml places in Colum G Leave the
result of this conputation in your calculator to continue

cal cul ation of Al owed Work-hours Per Month (Columm 1I).
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10. Al owed Work-hours Per Acconplishnment (Columm H)

a. Entries inthis colum will reflect the work-hours

requi red for one person to acconplish the task/subtask. This is

true even if an entry has been made in Columm B. For exanple,
if a two-nman teamrequired an el apsed tine of one hour to
acconplish a task, the correct entry in Columm His one

wor k- hour .

TABLE 5-3

DECI MAL HOUR VALUES

SECONDS=HOURS M NUTES=HOURS M NUTES=HOURS M NUTES=HOURS M NUTES=HOURS
10 . 003 7 117 21 . 350 35 . 583 49 . 817
15 . 004 8 . 133 22 . 367 36 . 600 50 . 833
30 . 008 9 . 150 23 . 383 37 . 617 51 . 850
45 . 013 10 . 167 24 . 400 38 . 633 52 . 867
60 . 017 11 . 183 25 . 417 39 . 650 53 . 883

12 . 200 26 . 433 40 . 667 54 . 900

M NUTES=HOURS 13 . 217 27 . 450 41 . 683 55 . 917

14 . 233 28 . 467 42 . 700 56 . 933
1 . 017 15 . 250 29 . 483 43 717 57 . 950
2 . 033 16 . 267 30 . 500 44 . 733 58 . 967
3 . 050 17 . 283 31 . 517 45 . 750 59 . 983
4 . 067 18 . 300 32 . 533 46 . 767 60 1. 000
5 . 083 19 . 317 33 . 550 47 . 783
6 . 100 20 . 333 34 . 567 48 . 800

b. Enter the allowed tine,

expressed in units of hours,

requi red for one occurrence of the task/subtask listed in Colum

A. Deci mal

val ue as derived does not
val ue by the appropriate AF before entering it,

hour values are provided in Table 5-3.
i ncl ude al | owances,

If the tine
multiply the time
and identify it

as a conputed allowed tinme value by entering the letter "A"
Express conputed allowed tines in
units of hours and rounded to three decinal places.

following the last digit.

11. Al owed Wirk-hours per

Mont h (Col um 1)

a. This colum wll

val ue carried in your calculator,
applicable), multiplied by Colum H,
pl aces. This product wll

nonth required by the work center/organi zati onal

contain the product of the Colum G
mul tiplied by Colum B (when
rounded to two deci nmal

reflect the all owed work-hours per

perform task/subtask listed in Colum A
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b. Wl e Manpower Requirenents. Enter whol e manpower
requi renents established by the directed manpower requirenent
technique directly into Colum | in multiples of the appropriate
avai | abl e wor k- nont h.

12. Category Wirk-Hour Totals

a. (Colum I). Enter category work-hour totals, rounded to
two decimals, one space down fromthe last entry for that
cat egory.

b. (Columm J). Enter whole work-hour totals in Colum J.
This total represents all the work-hours required to performthe
audi ted category.

13. Gand Total. The final entry, the summtion of al
category work-hour totals, is the Monthly Al owed Wrk-hour
Tot al .

14. Enter category work-hour totals and the conponent Wbr k- hour
total contained in Colum J in Colum F of the Work-Hour
Requi renent s Consol i dati on Sheet.

508. Operational Audit Skill Whrksheet. The Op Audit Skill

Wr ksheet serves as a cover sheet for each set of Operational
Audit Data Sheets and sunmari zes docunented wor k- hours by
category and mninmumskill level requirenments. Op Audit data may
be sunmarized at various |evels, e.g., geographic grouping of
manpower requirenments; conponent; or other |ogical and useful
groupi ng. Wien worksheets are devel oped for groupings bel ow the
conponent | evel (level used in devel opnent of the Wbrk- Hour

Requi renents Consol i dati on Sheet and Manpower Distribution Chart)

a consolidated skill worksheet should be devel oped at the
conponent level to facilitate subsequent data consolidation and
analysis. (A skill worksheet and subsequent manpower

di stribution analysis may not be needed if the conponent consists
of only a few positions or if very few tasks or skills are

i nvol ved and appropriate grade/skill distribution is apparent

wi t hout further analysis.)

509. Instructions for Preparing Operational Audit Skill
Wor ksheet (Figure 5-2)

1. Conplete header as required. Wen a conponent-| evel
consolidated sumary is prepared, the "analyst” block wll
reflect the person who prepared the consolidated skill worksheet.
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2. Billet Sequence Codes (BSCs) Covered (Section A). Reflect
range, on current AMD, of officer, enlisted, and civilian BSCs
covered by summarized Op Audit data (e.g., Cvilian: 00010-
00045) .

3. Mnimum Skills Required (Category Totals)(Section B). Across
the top of colums, reflect the inventory of skills identified as
the mninumskill required to performtasks reflected on

Qper ati onal Audit Data Sheets.

4. Category Nunber (Columm C). Enter category nunbers (nunbers
reflected on the PW5) from Qperational Audit Data Sheets.

5. MnimmSkill Work-hour Entries

a. Sum and enter work-hours by mninmumskill and category
wor k- hour total associated with each category nunber, as
reflected on associated Qperational Audit Data Sheets.

b. If nonbudgeted work-hours (TAD, Borrowed, Tenporary Duty
(TEMDU), etc.) are involved, reflect budgeted work-hours required
to replace work-hours presently provided from nonbudgeted sources
in a separate "mninmumskill required” colum and explain in the
remar ks secti on.

c. Mnthly Al owed Wirk-hours Totals (Columm D). Use totals
inthis colum, reflected in whole work-hours, as a check agai nst
category totals reflected on the Operational Audit Data Sheets.
Resol ve any di screpanci es and adjust rounding errors to the
Qperational Audit Data Sheet val ue.

6. Mninmumskill work-hours, by category and m ni mum skill
total, (rounded to whole work-hours and force bal anced to Col um
D work-hour total) are carried forward to appropriate m ninmum
skill level colums on the Manpower Distribution Chart.

7. Audit Checks (Section E). The Operational Audit Skill
Wor ksheet will be signed by the team nenber(s) conducting the
| ogi c and mat h checks.

8. Remarks (Section F). ldentify interviewee(s), along wth any
additional information that will be of assistance in clarifying
data reflected on the skill worksheet.

510. Operational Audit Software Program Use of autonmated Op
Audit prograns and consol i dated spreadsheet software is
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encour aged because it increases conputation accuracy and reduces
the volune of backup materi al s.
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OPERATIONAL AUDIT SKILL WORKSHEET
ANALYST: H. Rockoe DATE: 9/22/92
uIC: ACTIVITY: COMPONENT/WORK AREA:
XXXXX Wetlands Naval Station Law Enforcement Operations
A. Bscs coverReD:  Civilian: 00010 - 00045 NORMAL WORK HOURS:
See Remarks
E. AUDIT CHECKS C B. MINIMUM SKILLS REQUIRED (CATEGORY TOTALS D
Locic: __L. R. Right 9/23/92 ' - QUIRED { ) MONIHLY
Signature Date CAT. ALLOWED
. NO. GS-9 GS-6 GS-5 GS-4 GS-3 WORK-
MATH: __U. R. Wright 9/24/92 (083) (083) (083) (083) (083) HOUR
Signature Date TOTALS
F. REMARKS
. 1 13. 27 36. 63 12.15 - - 62
(1) Working Hours: GS-9 works normal (0800-1630) 5 day
week. Remai ning personnel work 8 hour shifts (0730-1400,
1330- 2400, 2330-0800) based on duty schedule to provide 4 9.83 308. 12 35.31 125. 06 297.75 776
7 day, 24 hour coverage of patrol and crine prevention
servi ces.
5 - 10. 00 - 365. 91 197.70 574
(2) Measurenent Categories: Categories 2, 7 and portions of
1 and 5 - 15 neasured _by wor k sanp! ing. Category 3 6 } 42 72.48 37.13 20. 30 130
devel oped by post manning conputations.
(3) Intervieus: 8 75. 20 121. 07 - - - 196
M. F. Farr GS-083-9
Ms. J. Byrd GS5-083-6 9 2.96 18. 02 3.05 5.17 7.37 37
10 - 6.72 2.65 9.25 18. 51 37
1 - - - 2.33 12. 40 15
12 25.32 32.10 8.14 7.35 5.15 78
13 8. 40 24.32 2.35 3.16 4.18 42
14 3.41 11. 90 5.35 16. 24 18. 15 55
15 - 6. 63 1.65 6. 63 13.93 29
576 578
TOTALS 138 143 596 2031

Figure 5-2. Exanple of Conpleted Operational Audit Skill Wrksheet
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CHAPTER 6

VWORK SAMPLI NG

600. GCeneral

1. Wrk sanpling is a work measurenent tool rooted in the

| aws of probability and the Binom al Theorem Wirk sanpling is
based on the principle that adequate random sanpl es taken froma
| arge group tend to exhibit the same distribution
characteristics as the entire group. Conclusions are drawn
about the whol e popul ation based on the sanple. Statistical

t echni ques which provide a selection of the degree of confidence
and accuracy are used to determ ne the mninumsize of the
sanpl e required.

2. In conducting a work sanpling study, the anal yst nakes a
nunber of random observations of personnel in a work area. At
each observation, the analyst notes and tallies what each

i ndividual is doing according to previously identified
categories. The ratio of the total nunber of observations nade
in any one category to the total nunber of observations made in
all categories will be the percentage of tine spent in random
intervals over a period of several days reveal ed that that
category. For exanple, if 1,000 observations nmade at a clerk
was typing 500 tinmes, filing 300 tines, telephoning 100 tines,
and idle 100 tinmes, it would be reasonably certain that the
clerk's tinme during the period was distributed as foll ows:
typing 50% filing 30% telephoning 10% and idle 10% The
percentages |listed for each category may not be true for any
single day, but they will tend to be valid over a period of
several days, providing the study was made during a period of
normal activity for the work area. These percentages in
conjunction with work-hours sanpled can then be used to conpute
nont hl y wor k-hours and project manpower requirenents.

601. Uses of Wbrk Sanpling

1. Work sanpling is a widely used work neasurenent method.
Results fromwork sanpling have many uses including: devel oping
manpower standards and product standards, eval uating equi pnent
utilization, determ ning work-hours for work distribution

anal ysis, determ ning areas of concentration for nethods

i nprovenent studies, and establishing and verifying all owances
and production standards. One nmai n advantage that nakes work
sanpling a flexible, nulti-use tool is its nethodol ogy all ows
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"custom desi gn" of the data collection for the particul ar
purpose (use) of the study. Wrk sanpling is particularly
useful in conponents having irregular or nonrepetitive work,
many different categories of work, or many workers in a
relatively small area.

2. Work sanpling can be applied to al nost any type of work

i ncluding indirect |abor jobs, clerical work, maintenance,
repair, warehousing, and facility maintenance, to nanme a few.
However, sone types of work have been difficult to sanple such
as: product analysis, closed-session counseling, and creative

t hi nking. For conponents with a majority of one of these types
of work, consider using productive and nonproductive sanpli ng,
as discussed later in this chapter.

602. Econom c Desirability of Work Sanpling

1. The economc desirability of neasuring work with work
sanpling increases with the nunber of people to be sanpled. It
is especially efficient when applied to conponents with a | arge
nunber of workers. Each anal yst conducting the sanpling ideally
shoul d measure a m ni num of five workers. Generally, very snal
organi zati onal conponents (less than 5 people) should be
measured with Op Audit.

2. The nmeasured work force should consist of personnel who
expend nost of their available tinme in a location that permts
observation of the work by the analysts. See Procedures for
Maki ng Cbservations later in this chapter for procedures to
account for work perforned away fromthe i medi ate work area for
ext ended peri ods.

603. Suppl enenting Work Sanpling with Op Audit

1. Work sanpling nay be used in conjunction with other

measur enent nethods to neasure all the work of a conponent
efficiently. For exanple, a portion of a conponent’s work not
suitable for sanpling could be nmeasured with Op Audit. Al so,
normal |y, a supplenental Op Audit should be done in conjunction
with work sanpling to ensure all required work is measured. A
representative sanple period reduces the need for Op Audit, but
an Op Audit may still be required to identify and report
cyclical work that occurs less frequently than the normal work
cycle (e.g., quarterly or annually).
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2. Care should be taken not to overlap and neasure the sane
work tw ce. Analysts nust be cautious and realize there is a
di fference between work not occurring during the sanpling period
and work not observed. |If a particular task was done but was
not observed due to the randommess of the observation schedul e,
do not Op Audit time the task. Op Audit only those nonroutine
requi red tasks occurring |less frequently than the work cycle
captured in work sanpling. Be particularly careful when

suppl ementing work sanpling data for indirect tasks. For
exanpl e, preparing annual reports nay be a "wash" item since
daily or monthly reports normally feed into annual reports and
the sanple may have captured a normal anount of tine for report
preparations. Required reports and neetings may need caref ul
anal ysi s.

604. Work Sanmpling Errors. There are three basic types of
errors that occur in a work sanpling study. Design and conduct
each study in a manner that elimnates or mnimzes their inpact
on the study results. They are:

1. Sampling Error. A sanpling error is nmade when an inference
i s made about sone characteristic of a popul ation based only on
measur enent of an inadequate portion of the population. The
only way to totally elimnate a sanpling error is to nmeasure the
entire universe. The nunber of observations taken controls the
sanpling error. An inportant advantage of determ ning the
nunber of observations statistically is that it permts the
designer of the study to nunerically specify a tolerable
sanpling error within a prescribed confidence |evel.

2. Bias. A bias exists when a given activity (category) is
recorded at a different portion of the tinme than actually occurs
due to the means by which the observations are nade. In work
sanpling there are two ki nds of bias:

a. Bias introduced by the work sanpling team anal ysts.
Common causes are: poorly defined or m sunderstood category
definitions, inproper worker identification, nonadherence to
observation schedule, tallies in inproper categories, continuing
study despite worker bias, not obtaining cooperation, not
statistically evaluating results throughout the study for
errors, and not recording special or unusual conditions or work
counts.

b. Bias introduced by those bei ng observed: Exanples are:
redoi ng work, signaling supervisor or workers when observer
appears to ensure productivity, creating work not normally in
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cycle, and not notifying analysts of work situation or process
changes or abnormalities.

3. Nonrepresentative Sanple. This situation exists when the
period studied is not typical of the circunstances which prevai
over an extended period of time, e.g., holidays, slow work
period, training, etc. For the sanple to be representative, a
conpl ete and normal work cycle must be observed. Days differ
appreci ably, so anal ysts cannot expect one day to be
representative of all days. The sane is possible of weeks,

nont hs, seasons, etc. Ceneral business activity, trends in DOD,
budgetary ups and downs, and the like all cause random

vari ations, cycles, and trends in production activity. Thus,

t he designer of a work sanpling study must give careful
attention to the representability of the sanple. An attenpt
shoul d be nade to m nim ze nonrepresentative sanple error by
appropriate choice of when and how | ong to conduct the study.
The period sanpl ed should be typical of what is expected in the
future

605. Work-hour Accounting. Develop a systemto show the tine
the workers to be observed are on the job and avail able for work
during the study. Daily accounting on routine tinmekeeping
records for |eave and other nonavailable tinme for each worker
during the course of the study is the usual nmethod. The
wor k- hour accounting system should account for all tinme expended
by all nenbers of the organizational conponent for the duration
of the study. Transfer daily assigned work-hour totals to the
Wor k Sanpl i ng Recap Sheet.

606. Work-hours Sanpled. The hours to be sanpled during the
study consist of work-hours for avail able, nonavail abl e,
borrowed, |unch, and overtine. Loaned work-hours are excl uded.
For the conputations of the sanpling results the “Wrk-hours
Sanpl ed” excl udes nonavail able tinme. This naintains the
integrity of the accuracy and percentage of occurrence results,
which are determined fromtine available to performthe work,
and al so provides for the conplete accounting of time. Docunent
any nonsanpl ed wor k- hours, such as nonsanpl ed overtine, for

| ater consolidation of organi zati onal conponent required

wor k- hours on the Work-Hour Requirenents Consolidation Sheet.

607. Establishnment of a Work Count System  Work-hours
col l ected during work sanpling studies represent only one part

of the data needed. The other part is work counts. Establish a
systemto record workl oad volune on a daily basis. |If
conditions of the work center/organi zati onal conponent preclude
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conpliance with this requirenent, record the work unit count as
frequently as the work is conpleted. Use a production report if
it is available, but make periodic checks to ensure it is
accurate. The period of the production report should correspond
with the study. G ve particular attention to recordi ng correct
val ues for work started before the study and work conti nui ng

after the study. Install the production count procedure prior
to the actual study so the nmeasured activity nmay becone
accustomed to it. This will also reveal if any system changes

are necessary to ensure the desired information wll be
obtained. The system actually used during the course of the
study should yield tinely and accurate information regarding
work units conpleted. Conpare the count of work units conpleted
during the study to historical records and/or performance to
determne if production during the study confirns the study as a
representative sanple. Consider work units counted for use as
guantity Ws in conjunction with the PAs. In any staffing
standards devel opnent that uses results of work sanpling,
consider the work units counted as potential W.Fs/Ws.

608. Work Sanpling Categories of Wrk

1. The categories of work should reflect the productive
categories fromthe PW5 for the organizational conponent under
study and be defined to facilitate observation during sanpling.
Clearly define each category being neasured so proper

di scrim nation between categories can be nmade at the nonent of
observation. The selection of categories should be such that
the objective of the study can be nmet. Tasks and subtasks

Wi thin categories may be “given category status” and listed to
reflect the level of detail desired for separate analysis,
realizing that categories cannot be divided to provide nore
detail during the study but, can be conbined to provide |ess
detail. However, care should be taken not to use unnecessary or
confusing detail or any task not easily distinguishable during
an i nstantaneous observati on.

2. Categories should cover all required work and be clearly

di stingui shabl e, yet nutually exclusive. |f categories are not
clearly defined, percentages will be distorted and anal ysis of
sanpling data difficult.

3. ldentify categories for tine spent in available and
nonavail abl e activities. Broadly described, available tine my
be productive or nonproductive. Nonavail able activities include
any tinme a person is not available for productive effort (e.g.

| eave, sick call, TAD). See “Tinme” in the dossary for further
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definition of avail abl e/nonavail able and other tine to aid in
defining categories. Use one "Nonavail able" category to
docunent all nonavail able tinme, while nonproductive categories
such as "Personal /Break", "ldl e/ Avoi dabl e Del ay", "Unavoi dabl e
Del ay", and "Lunch" are |isted separately.

4. Use a "Standby" category to separately docunent necessary
standby tine when m ni mum manpower requirenments are previously
defi ned.

5. To avoid creating catchalls, do not use titles such as
“Qher” or “Mscel laneous” for nonproductive or any ot her
cat egori es.

6. Sanple lunch to account for productive tinme expended during
the lunch period and to account for nonproductive tine taken for
an extended |unch. Sanpling of |lunch eases the accounting of
observations at the end of each sanpling day. Be cautious when
sel ecting random tinmes and naki ng observations during |unch
period. Incorrect accounting of lunch observations affects

ot her category percentages. The follow ng exanple illustrates

t he need for caution:

- Assune three observations per hour are being taken and
the lunch period for half the work center is 1100 to 1200.
Assune the other half takes lunch from 1200 to 1300.

- Select randomtines so three observation tines occur
bet ween 1100 and 1200 and three occur between 1200 and 1300.
The sanpling technician normally records three observations for
| unch for each worker.

- However, if worker “A” (fromthe first group) was working
at 1145 (observation tine) and did not take his or her ful
| unch hour, then one productive observation and two | unch
observati ons woul d be recorded.

- On the other hand, if worker “B” (fromthe second group)
|l eft for lunch at his or her regular time and was still on lunch
break at 1310 (observation tinme), then three | unch observations
and one idle or extended | unch observati on woul d be recorded for
wor ker “B”.

- If lunch periods are staggered or workers do not take
schedul ed | unch breaks, use stratified hourly sanpling, sanple
| unch cautiously, and check the percentage of |unch observations
daily and at the end of the study to verify representability.

6- 6



7. An “Unschedul ed” category is useful for maintaining
accountability of observations. Establish this category when:

a. Shift changes are staggered during a nmulti-shift
operati on.

b. W rkers are doing required work before the beginning or
after the end of a schedul ed shift.

609. Sanpling Period. Wrk sanpling should be conducted over a
representative period or work cycle. A period of nornal
productivity under nornmal workload for at | east one conplete
cycle is desirable. Sanpling periods should consist of whole
nor mal wor kdays. Sanpling periods nmay range fromfive days to
an entire nonth or nore depending on the length of the work
cycle. The nore pronounced cycles such as the work week cycle
(not based on workl oad) shoul d be spanned by the study. |If
possi bl e, work sanpling should start and stop at the sane point
in the work cycle, especially when only one long cycle is
studied. Use the experience of the studi ed conponent personnel
to set up an average work cycle to pinpoint recurring periods of
heavy productivity. Plotting these cycles against a tine scale
may reveal a pattern and its conposite effect on the conponent.
bservations required to neet accuracy requi renents and
observati on schedul es may al so i npact the duration of the study.
Provi de the m ni mum sanpling period which will enconpass a
representative period or work cycle and provide a sufficient
nunber of observations to neet the percent of absol ute accuracy
requi renent.

610. Determ nation of Cbservations Required and Devel opnent of
Observation Schedul es

1. The purpose of sanpling is to provide information about the
popul ation. Characteristics discovered in the sanple are
expected to exist in the population fromwhich the sanple is
taken. The key to unbiased sanpling is randomess of the
sanple. Several nethods are available to ensure randomess.
Two are di scussed here.

a. Random Nunbers Tables. Randomy pick a starting point in
a random nunbers table. Proceed horizontally, diagonally, or
vertically and record the one-digit, two-digit, or three-digit
nunbers as they appear. Disregard nunbers outside the needed
range. For exanple, if you need two-digit random nunbers
rangi ng from 00 through 59, then disregard the two-digit nunbers
greater than 59. If a nunber appears again after it has
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previously been recorded for use within a particular strata
(hour or day), ignore its subsequent appearance. |If it requires
five mnutes to make an observation round, disregard nunbers
within five mnute increnents of each other. Continue selecting
nunbers until you reach the desired sanpl e size.

b. Random Nunbers from Conputers. Wen a conputer is
avai l abl e, obtain a series of nunbers with the required nunber
of digits. Treat this series the sane as with the random
nunbers table.

2. An observation is a single recorded status of one person
during a round of observations at a preselected randomtine. An
observation round yi el ds a nunber of observations equal to the
nunber of peopl e observed. For exanple, a round made at 10:15
in a seven-person work center yields seven observations. Cycle
| engt h, desired accuracy, and nunber of people assigned to
conduct the work sanpling determ ne the nunber of observation
rounds required.

3. In the application of work sanpling for manpower

requi renents determ nation, a 95 percent confidence | evel within
plus or mnus three percent absolute accuracy is recomrended
(i.e., three percent of error to be allowed in the sanple with
accuracy set at 95% regardless of the nean). To obtain an
initial estimate of the required sanple size (n), determne the
estimated percentage of occurrence for the |argest category (P)
This may be obtained by running a small sanpling study of 50 to
100 observations if no other confident estinmates are avail abl e.
The | argest category percentage of occurrence (P value), when
applied to the chart in Table 6-1, will provide an initial
estimate of the total nunber of observations required for the
st udy.

4. The following fornula is an alternative nethod of
determ ning the required nunber of observations:

N = 4(P- P?
Sz
Where N = nunber of observations required

P =the | ar gest category percentage of occurrence (deci mal

form

S = desired degree of absolute accuracy expressed as a
percentage (.03 for 3%
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TABLE 6-1

OBSERVATI ONS REQUI RED (N) FOR A G VEN DEGREE OF ABSOLUTE
ACCURACY AT 95% CONFI DENCE LEVEL

_ DEGREE OF ABSCOLUTE ACCURACY

P +1% +2% +3% +4% +5% +6% +7%
.01/.99 396 99 44 25 16 11 9
.02/.98 784 196 87 49 31 22 16
.03/.97 1164 291 129 73 47 33 24
. 04/.96 1536 384 171 96 61 43 32
05/ 95 1900 475 212 110 76 53 39
.06/.94 2256 564 251 141 90 63 47
.07/.93 2604 651 290 163 104 73 54
.08/.92 2944 736 327 184 118 82 61
.09/.91 3276 810 364 205 131 92 67
.10/. 90 3600 900 400 225 144 100 74
.11/.89 3916 979 436 245 157 109 80
.12/.88 4224 1056 470 264 169 118 87
.13/.87 4524 1131 503 283 181 126 93
.14/ .86 4816 1204 536 301 193 124 99
.15/ .85 5100 1275 567 319 204 142 105
.16/ .84 5376 1344 598 336 215 150 110
.17/.83 5644 1411 628 353 226 157 116
.18/ .82 5904 1476 656 369 236 164 121
.19/.81 6156 1539 684 385 246 172 126
.20/ .80 6400 1600 712 400 256 179 131
.21/.79 6636 1659 738 415 265 185 136
.22/.78 6864 1716 763 429 275 191 141
.231.77 7084 1771 787 443 283 198 145
.24/.76 7296 1824 811 456 292 203 149
.25/.75 7500 1875 834 469 300 209 154
.26/.74 7696 1924 856 481 308 214 158
.271.73 7884 1971 876 493 315 219 161
.28/.72 8064 2016 896 504 323 224 165
.29/.71 8236 2059 916 515 329 229 169
.30/.70 8400 2100 934 525 336 234 172
.31/.69 8556 2139 951 535 342 238 175
.32/.68 8704 2176 968 544 348 242 178
.33/.67 8844 2211 983 553 354 246 181
. 34/ .66 8976 2244 998 561 359 250 184
. 35/.65 9100 2275 1012 569 364 253 186
.36/ .64 9216 2304 1024 576 369 256 189
.37/.63 9324 2331 1036 583 373 259 191
.38/.62 9424 2356 1048 589 379 262 193
.39/.61 9516 2379 1058 595 381 265 195
.40/ . 60 9600 2400 1067 600 384 267 196
.41/ .59 9676 2419 1076 605 387 269 198
.42/ .58 9744 2436 1083 609 390 271 199
.43/ .57 9804 2451 1090 613 392 273 201
. 44/ .56 9856 2464 1096 616 394 274 202
.45/ .55 9900 2475 1100 619 396 275 203
.46/ .54 9936 2484 1104 621 397 276 203
.47/ .53 9964 2491 1108 623 399 277 204
.48/ .52 9984 2496 1110 624 399 278 204
.49/.51 9996 2499 1111 625 400 278 204
.50 10000 2500 1112 625 400 278 205
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5. The nunber of sanpling observations determned is the
estimated m ni numrequired, based on prelimnary information.
More may be required to neet the limts established. As the
study proceeds, use cunul ative data (accunul ated study totals)
to recal cul ate the percentages of occurrence and use Table 6-1
or above fornula to ensure the required nunmber of observations
have been or will be taken to neet the percent of absolute
accuracy requirenent. [Note: Developing the observation
schedule to obtain no fewer than 1112 avail abl e observati ons
(excludi ng lunch) in each work center ensures accuracy in al
avai l abl e categories for + 3% absol ute accuracy at the 95%
confidence |l evel (see Table 6-1) and elimnates the need to
estimate the nunber of observations required.]

6. To devel op an observati on schedul e:

a. Determ ne observations required per day by dividing the
total nunber of observations required for accuracy by the nunber
of days during which the study is to be conducted to capture the
representative period or cycle.

b. D vide the nunber of observations required per day by
t he nunber of work area hours of operation to be sanpled daily.
This will determ ne the m ni mum nunber of observations required
per hour.

c. Dyvide the m ni num nunber of observations per hour by
t he nunber of observations to be recorded per observation round
(one per worker) to determ ne the m ni num nunber of rounds
requi red per hour.

7. The length of tinme it takes to conplete a single observation
round may dictate the nunber of observations obtainable within
an hour or day and thus may inpact on nunber of analysts
assigned or study duration.

8. Do not assign an anal yst nore observations than reasonabl e
for the tinme allotted. Assigning too nmany workers or work
stations to an analyst nay not allow tinely observati ons and
resol ve of questionable situations within the study and may bi as
the study data. Conversely, assigning too few workers for the
anal yst to observe may create idle tinme and lead to an
unfavorabl e i npression of the analyst, the study team the work
sanpling study, and the end results.

9. In the majority of work sanpling studies, it is desirable to
ensure each hour of the day has equal representation in the
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sanple. Use stratified sanpling in conponents where activity
fluctuates hourly, where lunch periods are staggered, or where
Shift Profile Analysis is to be conducted. 1In this procedure,
determ ne the nunber of observation rounds needed per hour and
random y sel ect observation times within the hour. Once
sanpling begins, anal ysts nmust consistently follow the
predet erm ned schedul e per hour until the conpletion of the
sanpling period. Ensure the nunber of observation tinmes for

| unch are representative prior to sanpling. Cbservation tine
determ nation, differing somewhat fromthe sinple random net hod,
may be achi eved as foll ows:

a. Dyvide the nunber of observations to be nmade daily by
t he nunber of hours the work area is to be observed each day.
Thi s provides the nunber of observations required each hour.

b. D vide the mninmm nunber of observations per hour by
t he nunber of observations to be recorded per observation round
(one per worker) to determ ne the m ni num nunber of rounds
requi red per hour.

c. Determne the observation tines by selecting the
requi red nunber of two-digit nunbers froma table of random
nunbers, disregarding all those over 60, and equating the
sel ected nunbers to corresponding clock times of the hour.

d. Repeat step b for each working hour to be studied.

10. When an observation schedul e cannot be net because of w dely
di spersed | ocations, develop a random zed | ocati on schedul e.

List the title of each location on tickets or cards. Draw cards
randomy froma hat or box, record locations in the order drawn,
repl ace the cards in the box, and then repeat the draw a second,
third tinme, etc. Next, visit each location in the order
recorded. Begin sanpling at the start of the nornmal duty day
and continue until the end of the normal duty day. Move from
one location to another in the order previously recorded but on
no prescribed schedule. Sanple the |ocation upon arrival.
Fol |l ow the recorded order until enough observations are obtained
to achi eve accuracy, a conplete cycle is sanpled, and the
sanpling period is covered. Op Audit overtine when this nethod
i s used.

611. Procedures for Making Cbservations

1. Adhere to the scheduled tinmes as closely as possible to
protect the randommess of the sanpl e data.
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2. Enter the work area and record the observed categories

wi thout alerting or distracting the work force. If sinply
entering the work area could cause biased results, remain in the
area between observati on rounds.

3. Each sanple should be the result of an instantaneous
observation. Wen it is not possible to identify positively the
proper category of the observation, indicate whether it is
productive or nonproductive, if possible, and investigate |ater
bet ween rounds. Worker activity before and after the
observation will usually provide clues to hel p proper
classification. Trial sanpling for famliarization wll reduce
guestions and errors and help to identify and prevent potenti al
probl ens before the actual study.

4. Be alert to identify "make work"” and inferred or assuned
tasking and record these observations separately. Inferred work
will later be credited to the proper conponent and assuned or
"make" work renoved from al |l owed wor k- hours.

5. Record observations for every worker whose tine is included
in the Work-hours Sanpled total. Wenever possible each
productive observation should include performance rating of the
wor ker or honogeneous skill group. Appendix | provides

di scussi on on performance rating.

6. The nmeasured work force should consist of personnel who
spend nost of their available tine in a place that permts
observation of work. Account for work perforned away fromthe
i mredi ate work center for extended periods of tinme as foll ows:

a. Arrange for a sanpling technician to observe the worker
at the out-of-area |ocation, or

b. If it is not feasible to observe the worker, designate
the observations for this time under an "Qut-of-Area" category
on the daily observation sheet, treat the observations as
nonavai | abl e observati ons when cal cul ati ng the work sanpling
results, and OQp Audit this tine.

612. Wirk Sanpling Data Col |l ection

1. There is no standard form for recording sanpling
observations during a work sanmpling study. Because of

i ndividual study differences, it is not possible to provide
specific daily sanpling guidelines for each situation, nor is it
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practical to dictate the use of fornms or formats for every work
sanpling data collection. This "custom design" of data gathered
i s an advantage which allows variances in format required to
satisfy individual study requirenents dictated by the intended
use (purpose) of the study. Take care in the design of
collection forns to ensure they provide for collection of all
the necessary data. Also, forns should provide an area to
record notes, or an indication that notes are recorded on the
back of the formor on attached pages. Analysts should note any
questionabl e events, nethods, or procedures during actual
observation of the work for later clarification or nethods

I nprovenents.

2. The level of detail required in the data collected directly
affects the design of collection forns and subsequently the
conplexity of their use. |In addition to sinply determ ning
accurate work-hour requirenents, work sanpling studi es may

i nvol ve a conponent with several different skills or skil

| evel s where skill changes or redistribution of work anmong
skills is anticipated to devel op the manpower requirenents
baseline. Such a study will require data that:

a. Provides a breakdown of work into categories that
reflect tasks as transferable or nontransferable from
skills/skill levels, and

b. Associates the existing skills/skill levels with the
correspondi ng categories of work.

613. Preparation and Conpletion of Daily Wrk Sanpling
bservation Sheet (Figure 6-1). The exanple daily work sanpling
observation sheet provided in Figure 6-1 allows flexibility for
tailoring observations to specific work centers, as discussed
above. For exanple, columms are provided to record observation
times and rows are provided to record nanmes or codes,
qualitative information, and daily category totals. Prepare
enough daily observation sheets in advance to accomobdate the
entire sanpling period.

1. Preparation of Qbservation Sheet

a. Conplete the Header Information. Enter the actual
period of time during the day that sanpling observations wll be
taken in the "Sanpling Period" block. Reflect the indicated
hours as full normal workdays for the conponent/work area under
study. Wen gathering work sanpling data for use in devel opnent
of functional staffing standards, indicate the appropriate RFC
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DAILY WORK SAMPLING OBSERVATION SHEET

DATE: 9/14/96

SAMPLE DAY:

1

PAGE 1 OF 1

UIC: XXX1X ORGANIZATIONAI COMPONENT: PHYSICAI SECURITY OPERATIONS

SAMPI ING PERIOD: 0800-1630

ANAI YST: H ROCKOFE

6- 14

B. OBSERVATIONS TIMES C.
TOTALS
A. NAME/SKILL 08 04 0840 0900 0935 1010 1051 1115 1142 1210 1245 1305 1342 1410 1448 1516 1552 1618
CATEGORY
LT GUNN 1000J 1 1 12 12 P 1 1 L 1 8 8 8 1 1 P 1 12 17
N. LAW  GS-082-9 2 2 1 7 7 P 12 2 L 7 2 12 7 P 2 13 1 17
C.HOKE GS-082-7 8 8 2 2 2 13 12 L | 2 2 12 D P 2 13 | 17
F. KELLY GS-083-6 2 2 2 p 2 2 12 | L 2 2 2 P D 14 2 P 17
K. NELSON GS-083-4 P 2 2 9 4 2 12 L 2 2 10 12 2 P 14 2 2 17
T. YOUNG GS-083-4 2 2 P 2 9 2 12 2 L 10 P 12 2 2 2 11 15 17
H. SISK GS-083-3 2 11 10 11 2 2 12 L 2 2 P 12 2 2 14 11 15 17
W.LEE GS-083-3 9 2 2 | 2 P 12 P L 2 2 12 2 2 14 11 15 17
J. DAY GS-083-6 7 7 P 7 7 7 12 L 10 9 7 7 P 7 14 7 7 17
A. FURR GS-083-3 7 7 7 P 9 13 12 7 L 7 10 7 7 P 14 10 15 17
SEE NEXT PG FOR CATEGORIES
CATEGORY TOTALS:
NOTES:
WORK COUNTS:
Figure 6-1. Exanple of a Daily Wrk Sanpling Observation Sheet



DAILY WORK SAMPLING OBSERVATION SHEET DATE: 9/14/96 SAMPLE DAY: 1 PAGE _1 OF_1

" UIC: XXX1X ORGANIZATIONAI COMPONENT: PHYSICAI SECURITY OPERATIONS SAMPI ING PERIOD: 0800-1630 ANAI YST:- H ROCKOFE

B. OBSERVATIONS TIMES C.
TOTALS
A. NAME/SKILL 0804 | 0840 0900 0935 1010 1051 1115 1142 1210 1245 1305 1342 1410 1448 1516 1552 1618
CATEGORY
1. MANAGEMENT 1 1 1 1 1 1 1 1 1 1 10
2. SECURITY GD SVS 4 5 4 2 4 4 2 2 5 4 1 4 3 3 2 1 50
7. RESOURCE PROTECT 2 2 1 2 2 1 1 2 1 2 2 1 1 1 21
8. SUPERVISION 1 1 1 1 1 5
9. ADMINISTRATION 1 1 3 1 6
10. SUPPLY 1 1 1 2 1 6
11. EQUIP MAINTENANCE 1 1 3 5
12. MEETINGS 1 1 9 6 1 18
13. TRAVEL 2 2 4
14. TRAINING 6 6
15. CLEAN UP 4 4
P PERSONAL/REST/ 1 2 2 1 2 1 2 2 4 1 1 19
BREAK
D DELAY 1 1 2
| IDLE 1 1 1 1 4
L LUNCH 5 5 10
N NON-AVAILABLE
CATEGORY TOTALS: 10 10 10 10 10 10 10 10 10 10 10 170
NOTES: Security Guard Posts and Supervision of 2™ and 3™ shift security force supervision work-hour requirements were developed using minimum manpower (post WORK COUNTS:
manning) computations. These positions within the security operations division are not included in work sampling. Work sampling includes Operations Division Head #1 45
position (1000J). One-half hour allowed for lunch. #2 12

Figure 6-1. Exanple of a Daily Wrk Sanpling Ooservation Sheet (Conti nued)
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after the conponent title in the "Organi zati onal Conponent”
bl ock.

b. Nane/Skill and Category (Section A). Down the *Nane/
Skill/Category"” columm, list the enployees under study by nane,
requi renent quality identifiers (i.e., series and grade; or
rate, rank, NEC, NOBC, etc.), and working hours if irregular or
overl apping shifts are involved. |If a second sheet is required
to list the enpl oyees under study, the "sanpling period" and
“observation tines” will be the sane as the sheet conti nued.

c. (Qbservation Tines (Section B). Log the observation round
times across the top of the sheet; the first observation tine at
the top of the first colum, the next observation tine in the
next columm, and so on until the required observation tines are
entered. If a second sheet is required to log in the required
nunber of observation tines, the "Sanpling Period" block on each
sheet should reflect the correct tine period for that particul ar
sheet to avoi d confusion between sheets.

d. List the categories of work fromthe PW5 plus a
"Nonavai | abl " category in the "Nane/ Skill" colum under a
"Categories" heading followi ng the | ast enpl oyee nane, or, if
insufficient lines are available on the sheet, on a separate
observation sheet. Assign category nunbers to all productive
categories and al pha codes to all nonproductive categories and
nonavai |l abl e. (Assignnent of al pha codes to nonproductive
categori es and nonavail abl e makes these codes easily nenori zed
and they can be accunul ated by category at the end of the

sanpl i ng day.)

2. Use of the Ohservati on Sheet

a. The analyst will determ ne which category best describes
each individual's activity at the instant of each observation
and place the appropriate category nunber or |etter code for
each observation in the proper observation tinme columm. Repeat
this for each individual studied, ensuring each is observed and
accounted for during each round of observations. Enter
performance rating factors for productive observations, if used,
above the code entry.

b. At the end of each observation round, enter the nunber
of observations, by category, on appropriate |ines of the
observation round colum. Enter the nunber of personnel
observed during that round on the bottomrow marked "Total s."
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Use this figure to verify the nunber of entries per colum and
to hel p account for each worker during the course of the study.

c. At the end of the day, count the nunber of entries for
each individual and enter the nunbers in the "Total" col um
(Colum C). The sumof this colum of totals equals the tota
observations for the day. The total observations for the day
shoul d equal the nunber of observation tinmes (rounds) nmultiplied
by the nunber of enployees observed, unl ess enpl oyees are on
| oan to anot her work center; borrowed from another work center;
wor ki ng overtinme; or assigned to or transferred fromthe work
center during the sanpling period.

d. Transfer category observation totals to the appropriate
daily colum on the Wrk Sanpling Recap Sheet.

e. Wen rating is used, conpute a daily average performance
rating factor for each productive category and enter in the form
mar gi n besi de the correspondi ng category observation total.

f. Review of observation tine letter and nunber code entry
di stribution on the observation sheet nmay indicate patterns for
consideration during the analysis phase (e.g., long |lunch
periods, groupings of neetings, duplication of tasks, etc.).

g. The "Notes" block provides space to record such things
as deviations fromnormal work center operations, explanation of
nonsanpl ed tine periods, tinme allowed for |unch, need for
further nethods review, etc.

h. The "Wrk Count” block is provided to record information
on wor kl oad vol une conpl eted during the study on a daily basis,
such as nane and vol une of work units conpleted and status at
t he beginning or end of the daily sanpling period. Reflect work
counts for only the work conpl eted during sanpling hours.

I ncl ude whatever data is necessary to feed the work count system
previously established/identified.

614. Work Sanpling Recap Sheet. The W rk Sanpling Recap Sheet
(Figure 6-2) provides daily and accumul ated category observation
totals and productivity data for conparison and anal ysis and

del etion of any abnornmal daily data. It provides an orderly
transition fromthe Daily Wrk Sanpling Cbservation Sheets to
the Wbork Sanpling Conputation Sheet. Use recorded data in

devel opi ng control charts and during shift profile analysis.
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WORK SAMPLING RECAP SHEET

DATE: 10/13/96

SAMPLING PERIOD: 9/14 -- 10/9

PAGE 1 OF 5

UIC: XXXXX

ORGANIZATIONAL COMPONENT: Physical Security Operations

ANALYST: JOHN DOE

SAMPLING DAY (OBSERVATIONS/PERCENTAGES)

A. PRODUCTIVE DAY DAY DAY DAY DAY DAY
CATEGORIES 1 % 2 CuM % 3 CuM % 4 CUM % [1] CuM % 20 CuM %

1. MANAGEMENT 10 .063 8 18 .056 7 25 .053 10 35 .056 6 148 .049
2. SEC GD SVS 50 312 62 112 .350 56 168 .359 60 228 .368 48 | 1063 353
7. RESOURCE PROJ. 21 131 17 38 119 22 60 128 24 84 135 12 403 134
8. SUPERVISION 5 .031 8 13 .041 3 16 .034 8 24 .039 6 145 .048
9. ADMINISTRATION 6 .038 4 10 .031 9 19 .041 5 24 .039 3 112 .037
10. SUPPLY 6 .038 7 13 .041 5 18 .039 4 22 .036 4 96 032
11. EQUIP MAINT 5 .031 3 8 .025 2 10 .021 4 14 .023 Q Q 7 75 .025
12. MEETINGS 18 112 14 32 .100 13 45 .096 6 51 .082 17 274 .091
13. TRAVEL 4 025 7 11 034 2 13 .028 4 17 027 3 87 .029
14. TRAINING 6 .038 4 10 .031 9 19 .041 7 26 .042 8 128 .043
15. CLEAN UP 4 .025 3 7 022 2 9 .019 4 13 .021 4 68 023
B. TOTAL PRODUCTIVE 135 137 272 130 402 136 538 118 | 2599

C. TOTAL P (B/1) 844 .856 .850 .878 859 895 868 819 .864

D. HIGHEST P 312 .388 .350 .378 .359 .395 .368 .333 .353

E. PERSONAL/REST 19 .119 13 32 .100 11 43 .092 12 55 .089 20 276 .092
F. DELAY 2 012 7 9 .028 5 14 .030 3 17 .027 2 73 .024
G. IDLE 4 .025 3 7 022 2 9 .019 1 10 .016 4 60 .020
H. TOT NONPRODUCTIVE 25 156 23 48 150 18 66 141 16 82 132 26 409 136
I. TOTAL AVAILABLE 160 | 1.000 160 320 | 1.000 148 468 | 1.000 152 620 | 1.000 1.000 144 | 3008 | 1.000
J. LUNCH 10 10 20 10 30 9 39 9 232

K. NONAVAILABLE - - - 12 12 9 21 17 152

L. TOT OBSERVATIONS 170 170 340 170 510 170 680 170 | 3392

M. ASSIGNED TIME 80.00 80.00 80.00 80.00 80.00

N. SAMPLED(AVAIL) TIME |[ 80.00 80.00 160 74.00 234 76.00 310 72.00 [ 1528

0. AVG LEVELING 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

FACTOR
Figure 6-2. Exanple O A Wrk Sanpling Recap Sheer
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615. Preparation of the Work Sanpling Recap Sheet

1. Heading. Conplete the heading information. Indicate in the
"Sanpling Period" block the first and | ast day of work sanpling.
When gat hering work sanpling data for use in devel opnent of
functional staffing standards, indicate appropriate RFC code
after the conponent title in the "Organi zati onal Conponent”

bl ock.

2. Sanpling Day Colum Headings. Enter sanpling days 1 through
6 (as applicable) on the first page of the Wrk Sanpling Recap
Sheet. \When sanpling covers nore than six days, enter "CUM in
pl ace of the day nunber in the first colum of continuation
sheet (s) and continue nunbering sanpling days in the remaining
five colums. Prepare sufficient pages to acconmopdate data
recording for the entire sanpling period.

3. Productive Categories (Columm A). Enter productive
categories, by category nunber and title, as displayed on the
Daily Work Sanpling Observation Sheet.

4. Daily Sanpling Data Entries

a. Daily Observation Totals. Enter observation totals, by
category, for all productive, nonproductive, and nonavail abl e
categories fromColum C (Total) of each day's Daily Wrk
Sampl i ng Observation Sheet. For Day 2 and subsequent sanpling
days, enter both a daily and cumul ati ve observati on count. Use
the first "Sanpling Day" colum on the second and subsequent
pages to enter the cumul ative data fromthe last daily colum of
t he previous page.

b. Category Totals. Total the daily and cunul ative
productive category observations on Line B; nonproductive
observations on Line H, total avail able observations on Line I;
and total observations on Line L.

C. Per cent ages

(1) Enter, in decimal formrounded to three decinma
pl aces, the percentage of observations by category, for
i ndi vi dual productive and nonproductive categories in the
appropriate "% colums. This percentage is determ ned by
di vi di ng i ndi vidual category observations by the total available

observations reflected on Line I. As a check of conputational
accuracy, sumthe P values for all available categories. The
sum wth an allowance for rounding error, will equal 1.000. If
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the sumfigure is not 1.000, force round any other than the

hi ghest category percentage to elimnate the rounding error.
Day 1 on the first page will be a reflection of that single day
only. The first colum of subsequent pages will reflect the
cunul ati ve percentages fromthe |last daily columm of the

previ ous page.

(2) Enter Total Productive Percentage (Total P) for both
daily and cunul ative productive observation totals on Line C
(Comput ed by dividing Total Productive Qbservations (Line B) by
Total Avail able Qobservations (Line |)).

(3) Enter the highest daily and cunul ati ve productive
category percentage (highest P) for each sanpling day on Line D
(Daily value is conputed by dividing the highest daily
observation count by daily total avail able observations from
Line I. Select highest cunul ative category percentage from each
day's cunul ative category percentages.)

d. Assigned Tine (Line M. Enter the assigned work-hour
total for each sanpling day fromdaily work-hour accounting
forms, verified by sanpling data reflected on the Daily Wrk
Sampl i ng Qbservation Sheet. (This figure will normally reflect
the result of nmultiplying 8 hours tinmes the nunber of work
center personnel sanpled.)

e. Sanpled Tine (Line N). Enter daily and cunul ative
sanpl ed (avail abl ) work-hour totals for each sanpling day.
Compute sanpled tinme by multiplying total avail abl e observati ons
(Line 1) by the relative weight of each observation. The
relative weight is obtained for:

(1) Stratified Hourly Sanpling: D vide "1" by the
nunber of observation rounds per hour.

(2) Stratified Daily Sanpling and Random Locati on
Sanpling: Divide "8" by the nunber of observation rounds per
day.

f. Average Leveling Factor (Line O. \Wen perfornmance
rating is acconplished, enter, in decimal formrounded to two
deci mal places, the arithnetic average of all perfornmance
ratings recorded each day and the cumul ative average. Enter
1. 00 when performance rating i s not conduct ed.
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5. End of Study Conputations

a. At the conclusion of neasurenent, line out entries for
any days to be excluded and reflect adjusted "end of study"
cunul ative data in "Sanpling Day" colum follow ng the final
"Sanpling Day" entry. Exercise extrene caution in discarding
data. Do not declare data unusable sinply because a point falls
beyond the established control limts. It is necessary to
clearly establish cause for each day's data not used.

b. Transfer "end of study"” cunulative data to the
appropriate colums/rows of the Wrk Sanpling Conputation Sheet.

616. Control Charts

1. Use of Control Charting. Control charting in work sanpling
allows the analyst to nonitor daily percentages or accumul ated
results of the study. |If a plotted point falls outside the
control limts of the control chart, this indicates sone
abnormal or unusual condition may have been present during that
part of the study. Two-sigma limts (95% are normally used to
determ ne upper and | ower control limts. There are

approxi mately 46 chances out of 1000 that a point wll fall
outside these limts due to chance. An analyst can be confident
that daily percentages of occurrence are within the degree of
accuracy and confidence level required if daily percentages are
bet ween the control limts.

2. Devel opnent of Control Limts. Develop control charts using
the follow ng formula:

Control limits = P + 2,/F1-P)

Where: P = Cumul ative percentage of occurrence.
(For the first day this would be nothing
nore than an estimate.)

>
I

Aver age daily nunber of observations

total nunber of observations (N)
nunber of study days
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3. Productivity Charting. Productivity charts are effective
for determ ning representativeness of total daily productivity
or productivity related to a particular category or categories.
A productivity chart is a graph containing a center |ine, upper
and lower control limts, and the daily productivity to be

anal yzed. The center line is the average productivity for the
period the chart represents. Upper control limts (UCL) and

| ower control limts (LCL) are set by adding and subtracting two
sigma fromthe center I|ine.

4. Productivity Control Chart Preparation

a. Cearly label both vertical and horizontal axes to
i ndi cate what is being charted.

b. Scale the vertical axis to include the range of val ues
to be charted.

c. Indicate with a broken Iine when an axis does not go
all the way to zero.

d. Extend the horizontal axis to allow all of the data to
be charted (both current data and data to be obtained in the
future).

e. Draw a solid line to indicate the center I|ine.
I dentify the val ue.

f. Place dotted lines for the UCL and LCL. | ndi cate the
val ue of each

g. Plot the points to be evaluated on the control chart.

h. Connect all of the points to aid the visual analysis by
using a solid |line between each of the points or by using a
vertical line between each point and the X-axis. Exanple of
this format is shown in Figure 6-3.

5. Interpretation of Control Charts

a. Prepare control charts for the | argest productive
category, total productive, and any other category that requires

exam nation. Normally, control limts will be updated every
third day as well as the first and last day. Using this
procedure, the updated control |imts are based on the average

dai ly nunber of observations. The percentages of occurrence are
plotted daily.
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Figure 6-3. Exanple of Work Sanpling Daily Productivity Contro
Chart For Total Productive Categories

b. There are several criteria to be used when anal yzi ng
control charts to decide if a day or the entire study is
abnor mal .

(1) One or More Points Qutside the Control Limts.
There is only a 4.6% probability that a plotted point will fall
outside two-sigma limts due to chance. Study each such point
to determine if there is an assignable cause. |If the cause is
an unusual occurrence, exclude that day's data.

(2) One or More Points in the Vicinity of the Control
Limts. Assignable causes can create variations inside the
control limts; therefore, if a daily plotted point falls near a
control limt (especially if there is a large increase or
decrease fromthe preceding day), exam ne that day's data at the
end of the study to check its relationship to the final-day
control limts. If it is still near the control limts,
determ ne an assi gnabl e cause.
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(3) A Run of Two or Three Days Qutside of the
Two-Sigma Control Limts. The work under study may be abnormal .
Exam ne procedures to determ ne what is causing the
abnormalities. |If a cause is identified, docunent the cause,
reschedul e the study, or use an alternate work neasurenent
t echni que.

(4) Cycles or Oher Nonrandom Patterns. The work
center may be abnormal and the procedures need to be studied as
in (3) above.

617. Preparation of Wrk Sanpling Conputation Sheet (Figure
6-4). The work sanpling conputation sheet is used to reflect
accunul at ed work sanpling observati on and wor k- hour data
col l ected during work sanpling and conpute total neasured,

| evel ed, and all owed work-hour totals by category.

1. Heading. Conplete the heading information. When gathering
wor k sanpling data for use in devel opnent of functional staffing
standards, indicate appropriate RFC code.

2. Conputations

a. Categories (Colum A). Enter all productive and non-
productive category titles in the space provided.

b. Nunber of Cbservations (Colum B). Enter the study
period total of observations recorded for each category,
"Productive Total" (Line G, "Nonproductive Total" (Line H), and
"Total Avail able Cbservations/(N" (Line I). (Transfer final
sanpling day cunul ati ve observation val ues fromthe Wrk
Sanmpl i ng Recap Sheet.)

c. Percent Cccurrence (P) (Colum C). Enter, in decim
formto three deci mal places, the percent occurrence of each
productive and nonproductive category and "Productive Total"
(Line G, "NonProductive" (Line H), and "Total Avail able
Qobservations" (Line I). (Transfer final sanpling day cumul ative
per centage val ues fromthe Wrk Sanpling Recap Sheet.)

d. Measured Tine (Colum D). To conpute "Measured Ti ne"
for each category:

(1) Divide "Total Work-hours Sanpled (Avail able)"
(Block L) by "Total Avail able Cbservations/(N" (Block 1);
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WORK SAMPLING COMPUTATION SHEET

DATE: 10-13-96 PAGE: 1 OF 1
UlIC: ORGANIZATIONAL COMPONENT: RFC:
XXXXX Physical Security Operations SCB
A. CATEGORIES TIME
NUMBER P
OF PERCENT (L/ N x B)
No. TITLE OBSERVATIONS | OCCURRENCE | MEASURED | LEVELED | ALLOWED
(B) © (D) (E): 1.000 (F): 115
1 MANAGEMENT 148 .049 75.18 75.18 86
2 SECURITY GUARD SVS 1063 .353 539.98 539.98 621
7 RESOURCE PROTECTION 403 .134 204.72 204.72 235
8 SUPERVISION 145 .048 73.66 73.66 85
9 ADMINISTRATION 112 .037 56.89 56.89 65
10 [ SUPPLY 96 .032 48.77 48.77 56
11 EQUIPMENT MAINT 75 .025 38.10 38.10 44
12 MEETINGS 274 .091 139.19 139.19 160
13 [ TRAVEL 87 .029 44.19 44.19 51
14 | TRAINING 128 .043 65.02 65.02 75
15 [ CLEANUP 68 .023 34.54 34.54 40
(G) PRODUCTIVE TOTAL 2599 .864 1320.24
P PERSONAL/REST/BREAK 276 .092 140.20
D DELAY 73 .024 37.08
| IDLE 60 .020 30.48
(H) NONPRODUCTIVE TOTAL 419 .136 207.76
(D TOTAL AVAILABLE OBSERVATIONS N=3008 1.000 1528
(K) ABSOLUTE ACCURACY
(J) OBSERVATIONS REQUIRED 1024 FOR LARGEST P 1.74 %

| (L) TOTAL WORK HOURS SAMPLED (AVAILABLE): 1528

Fi gure 6-4.

ANALYST: JOHN DOE
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(2) Multiply the resulting factor by nunber of
observations for each category (Colum B) to determ ne neasured
time. Measured tinme figures will be in hours conputed to two
deci mal pl aces.

Measured Tine (D)

- - H xs
o1 O

Wher e: D = Measured Wrk-hours
L = Total Work-hours Sanpl ed
(Avai | abl e)
| = Total Avail able Cbservations
B = Nunber of Observations (By

Cat egory)

(3) Check the conputational accuracy by addi ng the
i ndi vidual category neasured tine figures. The sum wth
reasonabl e al | owance for rounding error, should equal "Total
Wor k- hours Sanpl ed (Avail able)”. Measured tinme for "Productive"
and "Nonproductive" totals is calculated simlarly.

e. Leveled Tine (Colum E). Leveling of neasured tine
shoul d occur only when performance rating is done during the
wor k sanpling. Conpute "Leveled Tine" (to two deci mal places)
for each productive category by nultiplying the "Average
Leveling Factor™ (cunulative rate reflected on Line "O" of the
Wor k Sanpl i ng Recap Sheet for the last sanpling day) tinmes each

category's "Measured Tine" figure (Colum D). Indicate the
average leveling factor used in the space provided at the header
for Columm E. If leveling is considered inappropriate for any

category, repeat the "Measured Tinme" entry in Colum E. (See
Appendi x | for explanation of performance rating.) The
"Productive Total" entry (Line G is the sumtotal of the

| eveled time for all productive categories.

f. Alowed Tine (Colum F). Conpute "Allowed Tine" (to two
deci mal places) by nmultiplying the allowance factor deened
appropriate for the study tines the "Leveled Tinme" (Colum E)
for each productive category. Indicate the Allowance Factor
used in the space provided at the header for Col umm F.

Normal |y, the PF&D al |l owance factor used will be 1.15 (white
collar) or 1.17 (blue collar). Allowances applied in excess of
these factors will be specifically justified in the neasurenent
data input. |If application of allowances to any category is
consi dered i nappropriate (PF& is already reflected in the

| evel ed data), sinply repeat the "Leveled Tine" in Colum F.
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The "Productive Total" entry (Row G is the sumtotal of allowed
time for all productive categories.

g. CObservations Required (Block J). Determne this value
from Table 6-1, using the | argest percent of occurrence of a
single category and +3% absol ute accuracy. Ensure that the
total nunber of observations obtai ned exceeds the observations
required to achi eve the desired degree of accuracy. To
determ ne the observations required for a specified absol ute
accuracy of +3% the follow ng steps are necessary:

(1) Identify the l|argest single category P val ue; e.g.
(.353) from Colum C.

(2) Enter Table 6-1 with P = .353 and +3% Degr ees of
Accuracy. Table 6-1 reflects P values to two deci mal pl aces.
When the P value falls between two-deci mal val ues, select the

hi gher of the two values. Therefore, the .353 P is rounded up
to .36, which requires 1024 total observations at 3% accuracy.

h. Absoulte Accuracy for Largest_P (Block K). Using
cunul ative data, enter the absolute accuracy, as a percentage
figure, as found by applying the "N' obtained from Col um B of

Line "I" and the largest P for a single category to the fornul a:
S = 2{P@1-P) x 100
7N

Where S = absolute accuracy as a percentage figure

| ar gest percentage occurrence for a single category.
total nunber of observations obtai ned.

E):
N =
i. Values of the expression 2,/Fa-p) for given values of P

may be obtained from Table 6-2. For exanple, to determ ne the
absol ute accuracy for a P value of .353, obtain the table val ue
of 0.9558 for the expression 2,/Pa-P) from Table 6-2. Substitute
0.9558 into the above formula to obtain the absol ute accuracy

for the largest P value. (The resulting absol ute percent shoul d
neet the percent of absolute accuracy requirenent set at the
onset of the study, which is normally + 3% (i.e., 1.74%< +3%
and > -3%.
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s = 0.9558 x 100 ; 0.9558 x 100 : S=1.74 %

43008 54. 845

j. Total Work-hours Sanpled (Available) (Block L).
Transfer cumnul ative sanpl ed wor k-hour value fromthe |ast colum
of Line N (Sanpled (Avail) Time) on the Wrk Sanpling Recap
Sheet .

3. Consolidation of Woirk-Hour Data. Forward the Al owed Tinme
reflected for each category fromthe total study Wrk Sanpling
Comput ati on Sheet to the Wbrk-Hour Requirenents Consolidation
Sheet for the organizational conponent. Use the Wbrk-Hour

Requi renents Consol i dati on Sheet (see Appendix F) to adjust the
allowed tinme to allowed nonthly work-hours for the sanpl ed

gr oup/ conponent, to consolidate the neasured work-hours fromthe
wor k sanpling study with work-hours collected in the conponent
by ot her work neasurenent techniques, and to incorporate any
nonmeasur ed overtinme and/ or standby/post manni ng m ni mum
wor k- hours to establish the conponent's total work-hour

requi renent by category and aggregate.

618. Work Sanpling Skill Wrksheet. Individual Wrk Sanpling
Skill Worksheets (Figure 6-5) are used to sunmmarize productive
category observations for each person or skill grouping fromthe
Daily Work Sanpling Observation Sheets. Mnthly work-hours, by
category, for the skill group are calcul ated on the skil

wor ksheet and transferred to the Manpower Distribution Chart
along with skill/skill group work-hour requirenments devel oped by
ot her measurenent methods. The Manpower Distribution Chart is
then used to establish the manpower requirenents baseline skil
distribution (see Appendix F for instructions on devel opnent and
use of the Manpower Distribution Chart). W rk Sanpling Skil

Wr ksheet s and subsequent manpower distribution analysis my not
be needed if the conponent consists of only a few positions or
if very few tasks/skills are involved and grade/ ski l
distribution is apparent without further analysis. If skil
distribution analysis is perfornmed by use of the Manpower
Distribution Chart w thout use of Wirk Sanmpling Skil

Wor ksheets, all owed work-hour totals carried directly to the
Manpower Distribution Chart from Adjust Wbrk Sanpling
Qbservation Sheets to nonthly work-hour val ues.

619. Instructions for Preparing Work Sanpling Skill Wrksheet
(Figure 6-5)

1. Conplete heading information.
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TABLE 6-2

COVPUTED VALUES FOR THE EXPRESSI ON 2,P(1-P)

P Val ue P Val ue P Val ue P Val ue
.010 | .990 | .1990 .050 | .950 | .4359 .090 | .910 | .5724 . 130 . 870 . 6726
.011 | .989 | .2086 .051 | .949 | . 4400 . 091 .909 | .5752 . 131 . 869 . 6748
. 012 .988 | . 2178 . 052 . 948 | . 4441 . 092 .908 | .5781 . 132 . 868 . 6770
.013 | .987 | .2265 .053 | .947 | . 4481 . 093 . 907 | . 5809 . 133 . 867 . 6791
.014 | .986 | .2350 .054 | .946 | . 4520 .094 | .906 | .5837 . 134 . 866 . 6813
.015 | .985 | .2413 .055 | .945 | . 4560 . 095 . 905 | .5864 . 135 . 865 . 6834
.016 | .984 | .2510 .056 | .944 | . 4598 . 096 .904 | .5892 . 136 . 864 . 6856
.017 | .983 | . 2585 .057 | .943 | . 4637 . 097 .903 | . 5919 . 137 . 863 . 6877
.018 | .982 | . 2569 .058 | .942 | . 4675 . 098 . 902 | .5946 . 138 . 862 . 6898
.019 | .981 | .2730 .059 | .941 | . 4712 . 099 .901 | .5973 . 139 . 861 . 6919
.020 | .980 | . 2800 .060 | .940 | . 4750 .100 | .900 | .6000 . 140 . 860 . 6940
. 021 . 979 | . 2868 . 061 . 939 | . 4787 . 101 . 899 | .6027 . 141 . 859 . 6960
.022 | .978 | .2934 .062 | .938 | .4823 . 102 .898 | . 6053 . 142 . 858 . 6981
.023 | .977 | .2998 .063 | .937 | . 4859 . 103 .897 | . 6079 . 143 . 857 . 7001
.024 | .976 | .3061 .064 | .936 | .4895 .104 | .896 | .6105 . 144 . 856 . 7022
.025 | .975 | .3122 .065 | .935 | .4931 . 105 .895 | . 6131 . 145 . 855 . 7042
.026 | .974 | .3183 .066 | .934 | . 4966 . 106 .894 | . 6157 . 146 . 854 . 7062
.027 | .973 | .3242 .067 | .933 | .5000 . 107 .893 | . 6182 . 147 . 853 . 7082
.028 | .972 | .3299 .068 | .932 | .5035 . 108 .892 | . 6208 . 148 . 852 . 7102
.029 | .971 | . 3356 .069 | .931 | .5069 . 109 .891 | .6233 . 149 . 851 . 7122
.030 | .970 | .3412 .070 | .930 | .5130 .110 | .890 | .6258 . 150 . 850 L7141
.031 | .969 | .3466 .071 | .929 | .5136 L1111 .889 | .6283 . 151 . 849 . 7161
.032 | .968 | .3520 .072 | .928 | .5170 . 112 .888 | . 6307 . 152 . 848 . 7180
.033 | .967 | .3573 .073 | .927 | .5203 . 113 .887 | .6332 . 153 . 847 . 7200
.034 | .966 | .3625 .074 | .926 | .5235 .114 | .886 | .6356 . 154 . 846 . 7219
.035 | .965 | .3676 .075 | .925 | . 5268 . 115 .885 | . 6380 . 155 . 845 . 7238
. 036 .964 | .3726 . 076 . 924 | . 5300 . 116 . 884 | .6404 . 156 . 844 . 7257
. 037 . 963 | . 3775 . 077 . 923 | . 5332 . 117 . 883 | .6428 . 157 . 843 . 7276
. 038 . 962 | .3824 .078 . 922 | . 5363 . 118 . 882 | .6452 . 158 . 842 . 7295
. 039 . 961 | . 3872 . 079 . 921 | . 5395 . 119 .881 | .6476 . 159 . 841 . 7314
.040 | .960 | .3919 .080 | .920 | . 5426 .120 | .880 | .6499 . 160 . 840 . 7332
.041 | .959 | .3966 .081 | .919 | . 5457 . 121 .879 | . 6523 . 161 . 839 . 7351
.042 | .958 | .4012 .082 | .918 | . 5487 . 122 . 878 | . 6546 . 162 . 838 . 7369
. 043 . 957 | . 4057 . 083 . 917 | . 5518 . 123 . 877 | . 6569 . 163 . 837 . 7387
. 044 . 956 | .4102 . 084 . 916 | . 5548 . 124 . 876 | .6592 . 164 . 836 . 7406
. 045 . 955 | . 4146 . 085 . 915 | . 5578 . 125 .875 | .6614 . 165 . 835 . 7424
. 046 .954 | .4190 . 086 . 914 | . 5607 . 126 . 874 | . 6637 . 166 . 834 . 7442
.047 | .953 | .4233 .087 | .913 | .5637 . 127 .873 | . 6659 . 167 . 833 . 7460
.048 | .952 | .4275 .088 | .912 | . 5666 . 128 .872 | .6682 . 168 . 832 . T477
.049 | .951 | .4317 .089 | .911 | .5695 . 129 .871 | .6704 . 169 . 831 . 7495

Factors for use in solving:  2/P-P)
“ N

Sel ect the percentage value of P. Correspondi ng nunbers under
t he col ums headed “val ue” are solutions of the expression

2[FA-P) -
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TABLE 6-2 (Conti nued)

COVPUTED VALUES FOR THE EXPRESSI ON 2,P(1-P)

P Val ue P Val ue P Val ue P Val ue
.170 | .830 | . 7513 .220 | .780 | . 8285 .270 | .730 | .8879 . 320 . 680 . 9330
L 171 . 829 | . 7530 . 221 . 779 | . 8289 . 271 . 729 | . 8890 . 321 . 679 . 9337
. 172 . 828 | . 7548 . 222 . 778 | . 8312 . 272 . 728 | . 8900 . 322 . 678 . 9345
. 173 . 827 | . 7565 . 223 777 | . 8325 . 273 . 727 | . 8910 . 323 . 677 . 9352
. 174 . 826 | . 7582 . 224 . 776 | .8338 . 274 . 726 | . 8920 . 324 . 676 . 9360
. 175 . 825 | . 7599 . 225 . 775 | . 8352 . 275 . 725 | . 8930 . 325 . 675 9367
.176 | .824 | .7616 .226 | .774 | . 8365 . 276 . 724 | . 8940 . 326 . 674 . 9375
. 177 | .823 | . 7633 .227 | . 773 | . 8378 . 277 . 723 | . 8950 . 327 . 673 . 9382
.178 | .822 | . 7650 .228 | . 772 | .8391 . 278 . 722 | . 8960 . 328 . 672 . 9390
.179 | .821 | .7667 .229 | . 771 | . 8404 . 279 . 721 | . 8970 . 329 . 671 . 9397
. 180 .820 | . 7684 . 230 . 770 | . 8417 . 280 . 720 | . 8980 . 330 . 670 . 9404
. 181 .819 | . 7700 . 231 . 769 | . 8429 . 281 . 719 | . 8990 . 331 . 669 . 9411
. 182 .818 | . 7717 . 232 . 768 | . 8442 . 282 . 718 | . 8999 . 332 . 668 . 9419
.183 | .817 | . 7733 .233 | .767 | . 8455 . 283 . 717 | . 9009 . 333 . 667 . 9426
.184 | .816 | . 7750 .234 | .766 | . 8467 .284 | .716 | .9019 . 334 . 666 . 9433
.185 | .815 | . 7766 .235 | . 765 | . 8480 . 285 . 715 | . 9028 . 335 . 665 . 9440
.186 | .814 | .7782 .236 | .764 | .8492 . 286 . 714 | . 9038 . 336 . 664 . 9447
.187 | .813 | . 7798 .237 | .763 | . 8505 . 287 . 713 | . 9047 . 337 . 663 . 9454
. 188 .812 | .7814 . 238 . 762 | . 8517 . 288 . 712 | . 9057 . 338 . 662 . 9461
. 189 .811 | .7830 . 239 . 761 | . 8529 . 289 . 711 | . 9066 . 339 . 661 . 9467
. 190 . 810 | . 7846 . 240 . 760 | . 8542 . 290 . 710 | . 9075 . 340 . 660 . 9474
.191 | .809 | .7862 .241 | .759 | . 8554 . 291 .709 | . 9084 . 341 . 659 . 9481
.192 | .808 | .7877 .242 | .758 | . 8566 . 292 .708 | . 9094 . 342 . 658 . 9488
.193 | .807 | .7893 .243 | . 757 | . 8578 . 293 . 707 | . 9103 . 343 . 657 . 9494
.194 | .806 | .7909 .244 | . 756 | . 8590 .294 | .706 | .9112 . 344 . 656 . 9501
. 195 . 805 | .7924 . 245 . 755 | . 8602 . 295 . 705 | . 9121 . 345 . 655 . 9507
. 196 . 804 | .7939 . 246 . 754 | .8614 . 296 . 704 | . 9130 . 346 . 654 . 9514
. 197 . 803 | . 7955 . 247 . 753 | . 8625 . 297 . 703 | . 9139 . 347 . 653 . 9520
. 198 .802 | .7970 . 248 . 752 | . 8637 . 298 . 702 | .9148 . 348 . 652 . 9527
.199 | .801 | .7985 .249 | .751 | .8649 . 299 .701 | . 9156 . 349 . 651 . 9533
.200 | . 800 | .8000 .250 | .750 | . 8660 .300 | .700 | .9165 . 350 . 650 . 9539
.201 | .799 | .8015 .251 | .749 | .8672 . 301 .699 | . 9174 . 351 . 649 . 9546
.202 | .798 | .8030 .252 | .748 | . 8683 . 302 .698 | . 9183 . 352 . 648 . 9552
.203 | . 797 | .8045 .253 | . 747 | . 8695 . 303 . 697 | . 9191 . 353 . 547 . 9558
.204 | .796 | .8059 .254 | .746 | . 8706 .304 | .696 [ .9200 . 354 . 646 . 9564
.205 | .795 | .8074 .255 | .745 | .8717 . 305 . 695 | . 9208 . 355 . 645 . 9570
. 206 . 794 | . 8089 . 256 . 744 | . 8728 . 306 . 694 | . 9217 . 356 . 644 . 9576
.207 | .793 | .8103 .257 | .743 | . 8740 . 307 .693 | . 9225 . 357 . 643 . 9582
.208 | .792 | .8118 .258 | .742 | .8751 . 308 .692 | . 9233 . 358 . 642 . 9588
.209 | .791 | .8132 .259 | .741 | .8762 . 309 . 691 | . 9242 . 359 . 641 . 9594
.210 | . 790 | . 8146 .260 | .740 | . 8773 .310 | .690 | .9250 . 360 . 640 . 9600
.211 | .789 | .8160 .261 | .739 | .8784 . 311 .689 | . 9258 . 361 . 639 . 9606
. 212 .788 | .8174 . 262 . 738 | .8794 . 312 . 688 | . 9266 . 362 . 638 . 9612
. 213 . 787 | .8189 . 263 . 737 | . 8805 . 313 . 687 | .9274 . 363 . 637 . 9617
. 214 . 786 | .8203 . 264 . 736 | .8816 . 314 . 686 | .9282 . 364 . 636 . 9623
.215 | .785 | . 8216 .265 | .735 | . 8827 . 315 .685 | . 9290 . 365 . 635 . 9629
.216 | . 784 | .8230 .266 | .734 | .8837 . 316 . 684 | . 9298 . 366 . 634 . 9634
. 217 | . 783 | .8244 .267 | .733 | .8848 . 317 . 683 | . 9306 . 367 . 633 . 9640
.218 | . 782 | .8258 .268 | .732 | .8858 . 318 .682 | . 9314 . 368 . 632 . 9645
.219 | .781 | .8271 .269 | .731 | .8869 . 319 .681 | . 9322 . 369 . 631 . 9651
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TABLE 6-2 (Conti nued)

COVPUTED VALUES FOR THE EXPRESSI ON 2,/P(1-P)

P Val ue P Val ue P Val ue
.370 | .630 | .9656 .420 | .580 | . 9871 .470 | .530 | .9982
. 371 . 629 | .9661 . 421 .579 | . 9874 . 471 . 529 | . 9983
. 372 . 628 | . 9667 . 422 .578 | . 9878 . 472 . 528 | . 9984
. 373 . 627 | .9672 . 423 . 577 | .9881 . 473 . 527 | . 9985
. 374 . 626 | .9677 . 424 .576 | .9884 .474 . 526 | . 9986
. 375 . 625 | . 9682 . 425 . 575 | . 9887 . 475 . 525 | . 9987
.376 | .624 | .9688 .426 | .574 | . 9890 . 476 .524 | . 9988
.377 | .623 | .9693 . 427 | .573 | . 9893 . 477 .523 | . 9989
.378 | .622 | .9698 .428 | .572 | . 9896 . 478 .522 | . 9990
.379 | .621 | .9703 .429 | .571 | . 9899 . 479 .521 | . 9991
.380 | .620 | .9708 .430 | .570 | . 9902 .480 | .520 | .9992
.381 | .619 | .9713 .431 | .569 | . 9904 . 481 .519 | . 9993
. 382 .618 | .9718 . 432 . 568 | . 9907 . 482 .518 | . 9994
.383 | .617 | .9722 .433 | .567 | . 9910 . 483 .517 | . 9994
.384 | .616 | .9727 .434 | .566 | .9912 .484 | .516 | . 9995
. 385 . 615 | .9732 . 435 . 565 | . 9915 . 485 . 515 | . 9995
.386 | .614 | .9737 .436 | .564 | .9918 . 486 .514 | . 9996
.387 | .613 | .9741 .437 | .563 | . 9920 . 487 .513 | . 9997
. 388 . 612 | . 9746 . 438 . 562 | .9923 . 488 . 512 | . 9997
.389 | .611 | .9750 .439 | .561 | . 9925 . 489 .511 | . 9998
.390 | .610 | .9755 .440 | .560 | . 9928 .490 | .510 | .9998
.391 | .609 | .9759 .441 | .559 | . 9930 . 491 .509 | . 9998
.392 | .608 | .9764 .442 | . 558 | . 9932 . 492 .508 | . 9999
.393 | .607 | .9768 .443 | . 557 | . 9935 . 493 . 507 | . 9999
.394 | .606 | .9773 .444 | . 556 | . 9937 .494 | .506 | .9999
.395 | .605 | .9777 . 445 | . 555 | . 9939 . 495 505 | . 9999
. 396 .604 | .9781 . 446 . 554 | .9942 . 496 .504 | 1. 0000
.397 | .603 | .9786 . 447 | . 553 | . 9944 . 497 .503 | 1. 0000
.398 | .602 | .9790 . 448 | . 552 | . 9946 . 498 .502 | 1. 0000
.399 | .601 | .9794 .449 | . 551 | .9948 . 499 .501 | 1. 0000
.400 | .600 | .9798 .450 | . 550 | . 9950 .500 | .500 [ 1.0000
.401 | .599 | .9802 .451 | .549 | . 9952
.402 | .598 | .9806 .452 | . 548 | . 9954
.403 | .597 | .9810 .453 | . 547 | . 9956
.404 | .596 | .9814 .454 | . 546 | . 9958
.405 | .595 | .9818 .455 | . 545 | . 9959
. 406 .594 | .9822 . 456 . 544 | . 9961
.407 | .593 | .9825 .457 | .543 | . 9963
.408 | .592 | .9829 .458 | .542 | . 9965
.409 | .591 | .9833 .459 | . 541 | . 9966
.410 | .590 | .9837 .460 | .540 | . 9968
.411 | .589 | .9840 .461 | .539 | . 9970
. 412 .588 | .9844 . 462 .538 | .9971
. 413 . 587 | .9847 . 463 . 537 | .9973
.414 .586 | .9851 . 464 .536 | .9974
. 415 .585 | .9854 . 465 .535 | . 9975
.416 | .584 | .9858 .466 | .534 | . 9977
.417 | .583 | .9861 .467 | .533 | . 9978
.418 | .582 | .9865 .468 | .532 | . 9979
.419 | .581 | .9868 .469 | .531 | .9981
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2. Person/Skill Goup (Section A). Prepare a separate skil
wor ksheet for each enpl oyee or group of enployees identified as
requiring a specific mnimumskill. Identify the skill/skil
group by grade, designator/rate, SSP, AQD NEC, MEC, and any
other qualifiers needed to reflect mninmmskill requirenent.

I ndi cate the nunber of enployees included in the skill group.

3. Category (Section B). Enter categories by nunber and title
as reflected on the Wrk Sanpling Observation Sheets.

4. Daily Productive Qbservations (Section C). Sunmarize, from
the Work Sanpling Daily Cbservation Sheets, the total daily
count of productive observations, by category, recorded for the
enpl oyee or group of enpl oyees making up the m ni num ski l
grouping. Sumthe daily productive category totals on the
"Total Daily Productive Qbservations" |ine.

5. End Study Conputations

a. Total GCbservations (Colum D). Sumdaily entries and
enter total observations, by category and aggregate, for the
skill or skill grouping.

b. Percent Observations (Colum E). Conpute individual
category percentages of the conponent total productive
observations. (The percentage is conputed by dividing each
category observation total (Colum D) by the total productive
observations for the study (Block H). Enter percentage, rounded
to three decimal places, in Colum E and retain result of
conputation in your calculator for calculation of Al owed Wrk-
hours (Col um F).

c. Allowed Wrk-Hours (Colum F). Conpute and enter
Al'l owed Wor k- hours by category and productive observation total
rounded to two decimal places in Colum F and retain conputed
val ue in your calculator for conputation of Monthly Wrk-hours
(Colum Q. (Calculate allowed work-hours by multiplying the
observation percentages retained in your calculator from
previ ous cal cul ati on of Colum E by the Total Productive Work-
hours for the study (Block I).)

d. Monthly Wrk-hours (Colum @

(1) I'n the space provided in the colum heading, enter
t he Adjustnent Factor (three decimal place figure) applied to
arrive at "Monthly Wrk-hours” on the Wrk-hour Requirenents
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WORK SAMPLING SKILL WORKSHEET ANALYST: H. ROCKOE

DATE: 10/16/96

PAGE _1 OF _2

UIC: XXX1X

| QRGANIZATIONAL COMPQNENT: Dhycir‘nl Qnmlrify ﬁpnrminnc

A. PERSON/SKILL GROUP (GRADE, DESIGNATOR/RATE, SSP, AQD/NEC, MEC CODE) Examples below indicate category breakout for one LT, 1000, MEC E and one civilian

GS-083-09
B. CATEGORY C. DAILY PRODUCTIVE OBSERVATIONS TOTAL | % ALLOWED MONTHLY
OBS OBS | WORK-HOURS | WORK-HOURS
DAY D- (ED',H) E fd) (@)
1 2 3 4 5 6 7 8 9110|1112 |13 |14 |15]|16 |17 |18 19|20 | 21
NO. TITLE
LT 1000J(E) (1
1 MANAGEMENT 8 6 5 7 §§§§§§§§§§§§§§§ 5 125 .048 73.01 76
T Teremmon WEE L O
12 MEETINGS 3 213]|2 §§ §§ § § §§ 5 46 .018 26.87 28
13 TRAVEL 1 211 §§§§&§§& &&&&Q&& ‘& 1 29 .011 16.94 18
LT TOTAL 15114 9 §§§§§ §®& 249 .096 145.44 152
6S-082:09 (1)
1 MANAGEMENT 2 1122 23 .009 13.43 14
2 SECURITY GUARD SVS 5 21113 32 .012 18.69 20
7 RESOURCE PROTECTION 4 55| 3 77 .030 44.98 47
8 SUPERVISION 213|2 D ‘§§§& & & & \ ) ‘ 54 .021 31.54 33
12 MEETINGS 2 212(1 \ ‘ ‘§ \ 30 .012 17.52 18
13 TRAVEL 1 11112 §§& ‘§§& 17 .007 9.93 10
14 TRAINING 1111 &&\:x\&:§§§§§§&i§& 16 .006 9.35 10
GS-09 TOTAL 14114 (15| 14 §§§§§§§§§§§§§§§ 249 .096 145.44 152

TOTAL DAILY PRODUCTIVE OBSERVATIONS

SEE INDIVIDUAL TOTAL LINES IN ABOVE EXAMPLES.

TOTAL COMPONENT INFORMATION H. TOTAL PRODUCTIVE OBSERVATIONS: 2592

. TOTAL PRODUCTIVE WORK-HOURS: 1514

Figure 6-5. Exanple O Conpleted Work Sanpling Skill Wrksheet
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Consolidation Sheet. (See Appendi x F for exanple Wr k- Hour
Requi rement s Consol i dati on Sheet and expl anati on of adj ust nment
factor devel opment and application.)

(2) Multiply the value retained in your calculator from
conputati on of Colum F by this Adjustnent Factor and enter the
product, rounded to whole work-hours, in Colum G

6. Total Conponent Information

a. Total Productive Cbservations (Section H). Transfer the
total nunber of productive observations for the study from
Colum "B" of the "Productive Total" line (Line G on the Wrk
Sanpl i ng Conput ati on Sheet.

b. Total Productive Wrk-hours (Section |). Transfer the
total productive allowed work-hours for the study from Col um
"F' of the "Productive Total" line (Line G on the Wrk Sanpling
Comput ation Sheet. (This work-hour val ue includes adjustnents
made for |eveling and all owance factors.)

7. Carry forward nonthly work-hours (by category and skill
total) fromeach Work Sanpling Skill Wrksheet to skill/skil
groupi ng colums on the Manpower Distribution Chart.

620. Productive/ Nonproductive Wrk Sanpling. As stated in the
paragraph on Uses of Wrk Sanpling, sonme types of work have been
difficult to sanple such as: product analysis, closed-session
counseling, creative thinking and research and devel opnent, to
nane a few For organi zational conponents where the work is of
this type (where distinct tasks are not recogni zabl e during an

I nst ant aneous observation) consider the use of productive and
nonpr oducti ve sanpling. Productive and nonproductive sanpling
sinply nmeans to use "Productive"” and "Nonproductive" as the only
two categories of work during the sanpling study. These

categories, used with a "Nonavail abl e" category, wll account
for all the time in the conponent. The results of the study
will, if truly representative, show the required productive

wor k- hours to determ ne the quantity of manpower requirenents.
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CHAPTER 7

GROUP TI M NG TECHNI QUE (GIT)

700. Ceneral

1. Goup Timng Technique (GIT) is a statistical sanpling

t echni que of work measurenment which can be used to an advant age
in studying a group of workers or machines involved in commobn
wor k. Typical uses for GIT include:

a. Establishing performance tinme standards.
b. Determ ning delay all owances.
c. Evaluating workl oads.

2. In using GIT, break work to be studied into el enents or
categories, in nmuch the same manner as in short cycle tine
studies or work sanpling. Then observe the work at fixed
intervals and record a tally mark in the appropriate category
for each worker or nmachine. The group nmay be as snall as two or
as large as 15. A stop watch runs continuously during the study
and is used by the observer to naintain the desired interval

bet ween observati ons.

3. At the conpletion of the study, the percentage of tally

marks in a given category represents the percentage of tine

spent in that category during the study. By considering the
average rating factor, it is possible to develop a standard

time per work unit. Later paragraphs of this section cover

the procedure in detail

4. Goup Timng Techni que studi es appear very simlar to work
sanpling studies. Both techniques involve obtaining and

anal yzing a sanple for certain characteristics. Wat is found
to be true of the sanple is assuned to be true of the popul ation
fromwhich the sanple is drawn. As in any sanpling procedure,
however, characteristics of the sanple differ from
characteristics of the population. These differences are held
Wi thin acceptable limts by obtaining a sanple of the proper
size and by follow ng proper sanpling procedures.

5. Goup Timng Techni que enploys a fixed interval between
observations. Conputations relating to sanpling error and the
nunber of observations required are the sane as those used in
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work sanpling. |In applying GIT for manpower requirenments
determ nation, recommend a 95 percent confidence | evel within
pl us or mnus 5% absol ute accuracy (i.e., allow for 5%error in
the sanple with accuracy set at 95% regardl ess of the nean).

6. Following are |ists of advantages and di sadvant ages of GIT.

a. Advant ages

(1) An observer can study up to approximately 15 workers
or machines, if they are within visual range.

(2) Except for a slight | oss of accuracy on short
el enents, GIT has all of the advantages of a conventional tine
st udy.

(3) Final results can be calculated in less tinme than
requi red by a conventional tinme study.

(4) Normally, less tine is required for a given |evel of
accuracy than for work sanpling.

(5) Except for performance rating, observers require
only a brief period of instruction to nmake a good GIT st udy.

(6) Goup Timng Technique studies tend to disturb the
wor kers | ess than studies on individual workers.

b. D sadvant ages

(1) Goup Timng Techni que does not encourage the
observer to anal yze and i nprove upon the present nethod as
predeterm ned tine systens do.

(2) The analyst may encounter difficulty, if required to
nove to several different |ocations to nake observations. 1In
t hese cases, work sanpling may be nore feasible.

(3) Wrk in which the level of activity varies on a
weekly, nmonthly, or quarterly cycle nay require a series of
periodi ¢ substudies to ensure a representative sanple is
obt ai ned.

701. Study Preparation

1. Select Work Units and Establish a Wirk Count System
Provi de sonme neans to count and record work units produced
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during the course of the study. Since a GIT study is normally
conpleted in nmuch less tinme than a work sanpling study,

obtai ning an accurate count on work units produced should be
relatively sinple. Hopefully, a formal production count
procedure will be in existence when the study is nmade. |If not,
ei ther the worker or the analyst can make the production count.
In any event, the systemused nust yield tinmely and accurate

i nformation regardi ng the nunber of work units conpl eted during
the period the study is in progress. (See Chapter 2 discussion
of PW5 devel opnent for general information regarding selecting
work units and establishing a work count system)

2. Establish a Wbrk-hour Accounting System Goup Timng
Techni que studies require information be avail able regarding the
nunmber of work-hours expended during the course of the study.

Al t hough the nunber of workers in the group being observed wll
nost often remain constant while the study is being conducted,

t he anal yst nmust stay alert for any changes. Since nost studies
are conpleted in nmuch less tinme than a work sanpling study, the
need to rely on a formal work-hour accounting systemis not as
great as when using work sanpling.

3. Define Wrk Categories

a. Each category should consist of a group of simlar
activities or a specific type of activity which may be
recogni zed by sight and consi dered honbgeneous for the purpose
of the study. Selected categories should include all possible
activities and be clearly defined to permt proper
di scrim nati on between categories at the nonent of observation.
When usi ng several observers, category definitions are
particularly desirable to ensure consistency in the
cl assifications.

b. The level of detail represented by each category wll
depend largely on the nature of the study. Were a single
product or end itemis involved, it may be possible and
desirable to establish standards at a |evel of detail roughly
conparable to elenents in a tinme study. A standard could be
establi shed for each category of work as well as a summary type
of standard for the entire work unit. In other instances, the
objective may be to establish a higher |evel standard requiring
a nore conprehensive work category. The anal yst should keep in
m nd categories can al ways be conbined at the end of the study,
but cannot be divided. Therefore, it is often preferable to
have nore categories than is thought necessary rather than risk
having too few. A short prelimnary study is often the best way
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of evaluating the appropriateness of the categories established.

4. Select Cbservation Interval. Selection of observation
intervals is sonmewhat arbitrary. Generally, the |arger the
nunber of workers or machines to be observed, the | onger the
interval will be. Table 7-1 |ists typical observation intervals
for various nunbers of workers or machines to be observed.
However, several possible constraints, as |isted bel ow, nust be
consi der ed.

a. The interval should be | ong enough so all workers/
machi nes can be observed w thout causing undue difficulty for
t he observer.

b. The interval should be shorter than the tine required
for the small est category.

c. The fixed interval of sanpling should not coincide wth,
or be a nultiple of, any constant nachine or process tine
i nherent in the work.

TABLE 7-1

SUGGESTED OBSERVATI ON | NTERVALS

Nunber of Workers or I nterval Measured on Stop Watch
Machi nes
Deci mal Hour Watch | Decimal M nute Watch
2 0. 005 HR 0.5 MN
3- 6 0.010 HR 1.0 MN
7-10 0.020 HR 2.0 MN
0.030 HR
11-15 0.040 HR 3.0 MN
0. 050 HR
OVER 15 Use 2 or Mire
Qobservers

5. Determ ne Nunber of Cbservations Required. Determnation of
t he nunber of observations required for + 5% absol ute accuracy
at the 95% confidence |level is acconplished as in work sanpling
(see Chapter 6 for instructions). Goup Timng Techni que
studies often include a category of particular interest. |If
there is such a "category of interest” to the study, observation
requi renents and accuracy cal cul ati ons may be based on this
special interest category rather than on the | argest category,
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which could result in |ess observations required and a reduction
in study costs.

702. Study Length

1. The level of activity of sone work fluctuates on a weekly,
nonthly, or quarterly cycle. To ensure a representative work
period is covered in these instances, the study nust be of
sufficient length to cover at |east one conplete normal work
cycle. The level of activity in the period studied should be
representative of the | evel expected in the future; periods of
abnormal activity and unusual conditions shoul d be avoi ded.
Study errors due to nonrepresentative study periods cannot be
identified nunmerically, but they can be m nimzed by an
appropriate choice of when and how |l ong to conduct the study. A
val uabl e device for use during a GIT study expected to | ast
several days is a daily percentage occurrence chart. This chart
nonitors the daily and cunul ati ve percentages of occurrence, and
hel ps in evaluating the cyclic nature of the work and in

determ ning a suitable study period. A daily percentage chart
may be established for one or several categories in the study
whi ch may be of particular interest. Figure 7-1 provides an
exanpl e daily percentage occurrence chart, consisting of four

el enent s.

a. A horizontal line scaled for successive days of the
study peri od.

b. A vertical line scaled for the percentage of occurrence.

c. A line connecting the plotted points representing the
dai ly percentage of occurrence of the category.

d. A line connecting the plotted points representing the
cunul ati ve average percentage of occurrence.

2. For work that does not vary on a cyclical basis, the m ninmm
nunber of observations required to neet statistical accuracy
requirenents will be the only factor affecting the duration of
the study. 1In this case, the length of the study is found by

mul tiplying the total nunber of observations required by the
observation interval and dividing by the nunber of workers (or
machi nes) in the group; or:
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Figure 7-1. Exanple of Daily Percentage Cccurrence Chart

Where: L = N

W
L =total length (tine) of study
N = total nunber of observations required
i = observation interva
W = nunber of workers (or machines) in group

EXAMPLE: To conpute length of study involving three workers and
requi ring 379 sanples (based on estimated occurrence % of the
| argest category, which was also the "category of interest")
wi th an observation interval of 1 mnute, substitute in the
above equati on:
L=N =379(1) = 126 minutes, or 2.10 hours
W 3

703. Conduct of Study/ Conpletion of GIT Forns

1. No one standard observation formis used for GIT studies.

In any GIT form design, provision should be made for information
intended to identify and describe certain aspects of the study.
Typically, this information includes the names or nunbers of the
operations, workers, observation interval, study start and end
times, date, study nunber, and the nane of the observer. Wen
the study begins, start the stop watch and allow it to run
continuously. At each observation interval, record tally marks
in the appropriate category as each worker is observed. If it
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i's necessary for the observer to nove to different | ocations to
observe certain workers, a constant tine delay may be
establ i shed between groups of observations for the convenience
of the observer. As the study progresses, change the
observation sheet hourly or daily as required to prevent undue
crowdi ng of the data. Record the tine of the change on both the
old and the new observati on sheets. An exanple of a conpleted
observation and summary formis illustrated later in this
chapter.

2. Studies should account for the conplete tinme of each worker
during the period the study is conducted. To do so nay require
a series of categories such as start late, quit early, coffee
break, idle, and neetings. |If a worker is required to perform
work normally not a part of his job, establish a special
category denoting this type of activity. Use of such categories

will tend to reduce errors and nake the study easier to
sunmari ze.
704. | nstantaneous Observations. A basic principle conmon to

wor k sanpling and GIT is that observations nmust be instantaneous
(i.e., work being performed by the worker at the instant when
first observed by the analyst is the work to be recorded).
Cccasionally, a worker will be observed at the tine of
transition fromone category to another. These transitions
require the anal yst establish a policy of classifying the
observation in either the category just ending or the category

j ust begi nni ng.

705. Performance Rating. Leveling of neasured tinme should
occur only when performance rating is done during the GIT study.
(See Appendix | for an explanation of performance rating.) |If

| eveling is considered i nappropriate for any category, the
rating factor for that category will be 1.00.

706. Study Accuracy. At the tinme the study is designed, |ack
of data may nmake it difficult to accurately estimate the cycle
time and the tine required for one occurrence of the critical
category (or category of interest). Errors in either estinate
may result in too nany or too few observations. For this
reason, it is necessary to conpute the accuracy of the study
after the anal yst obtains the originally estinmated nunber of
observations. |In the event accuracy requirenents have not been
real i zed, additional observations nust be nade. Chapter 6
contains the procedures for determning the total nunber
observations needed to achieve the desired degree of accuracy.
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707. Cal cul ation of Allowed Tine Per Unit

1. As nentioned previously, data from GIT studi es may be

coll ected on any of several different fornms resulting in
variations in the conputation procedure. Cenerally, al
procedures nust conpute the productive tinme, leveled tine, and
allowed tine per unit. The exact steps will vary according to
the data collection systemused. The general procedure is as
fol | ows:

a. Three workers were observed during the study and a one
m nut e observation interval was used. Required nunber of
observations was 379, based on estimted percent of occurrence
of the category of interest and the desired study accuracy of

+ 5% at a 95% confidence level. Actually, 378 observations were
made; 126 observation intervals wth three workers observed
after each interval. Study accuracy requirenments were satisfied

by the 378 observati ons.

b. The total nunber of observations in each productive
category was converted into "actual work-hours” by multiplying
t he nunber of observations in each category by the observation
interval and dividing by 60. The conputation for category Ais:

Wor k- hours = No. Observations x Cbservation Interval = 44(1) = 0.7333
60 60

c. The normal tinme in each category was cal cul ated by
mul tiplying the actual work-hours by the rating factor for each
category. Again, for Category A:

Nor mal Ti ne Actual Work-hours x Rating Factor

0.7333 x 1.10 = 0. 8066

d. Since the normal tine in each category represents tine
expended on all the work units produced during the study, the
prorated normal tine (normal tinme per unit) is found by dividing
the normal tinme values by the nunber of work units produced.
Thus, for Category A:

Prorated Normal Tinme = Normal Tine = 0.8066 = 0.1152 hours
No. Wrk Units 7

e. Adding the values for the prorated normal tinme per
category results in a total normal tinme per unit of 0.8249
hours. Since the allowance factor for this work had been

7-8



establi shed from sone earlier study, no use is made of the
tallies collected for the delay categories other than including
themin the total for the study. The allowed tinme per unit is
found by multiplying the total normal tinme per unit by the

al l owance factor.

Total Nornmal Time per Unit) x (Al lowance Factor)

Al l owed Tine Per Unit (
0.8249(1.20) = 0.9899 hours

2. Exanple results of a GIT study are shown in Figure 7-2.
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GTT STANDARD CALCULATION SHEET| STUDY NO. 10 | DATE: 12/2/96 | WORKERS: SMITH, JONES, ANDERSON SHEET 10F 1

DEPARTMENT: Widget & Gizmo Repair WORK UNIT: Repair Widget FINISH TIME: 0906

OPERATION: 7 OBSERVER: H. Rockoe START TIME: 0700

OBSERVATION INTERVAL: 1 MIN TOTAL WORK-HOURS (STUDY LENGTH x NO WORKERS): 6:30 ELAPSED TIME (Hrs): 2:10

CAT | CATEGORY DESCRIPTION TALLIES TOTAL ACTUAL RATING NORMAL NO. PRORATED

NO. TALLIES WORK-HOURS FACTOR TIME OCCURR- NORMAL
ENCES TIME

®) ®) © ©) €) G) ©) H) [0)

PRODUCTIVE CATEGORIES

1 (TITLE) A AHHE A HE 44 0.7333 1.10 0.8066 7 0.1152
2 B ﬁﬁﬁuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 140 2.3333 1.10 2.5667 7 0.3667
3 C L) 35 0.5833 1.10 0.6417 7 0.0917
4 D HHEHRD 12 0.2000 1.10 0.2200 7 0.0314
5 E HH 18 0.3000 1.10 0.3300 7 0.0471
6 F gl 32 0.5333 1.10 0.5867 7 0.0838
7 G AHHE T 34 0.5667 1.10 0.6233 7 0.0890

DELAY CATEGORIES

8 (TITLE) H iy 7 0.1167
9 I T B B 21 0.3500
10 J Hk B 14 0.2333

FOREIGN CATEGORIES

11 (TITLE) K I 14 0.2333
12 L W 7 0.1167
TOTALS 378 6.300
REMARKS: (J) TOTAL NORMAL TIME PER UNIT: 0.8249
(K) ALLOWANCE FACTOR: 1.20
(L) ALLOWED TIME PER UNIT: 0.9899

Figure 7.2 Exanple OF GIT Study Results
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CHAPTER 8

WORK DI STRI BUTI ON ANALYSI S

800. Ceneral. Work Distribution Analysis is spreadsheet display
of tasks, grouped into categories, performed by each person in a
wor k cent er/organi zati onal conponent. It reflects, by work
category, the specific work perforned, who perforns the work and
wor k- hours of effort provided by each requirenent in the

organi zati onal work center/conponent. This technique is nost
useful when the work center/organi zati onal conponent consists of
several people contributing to the sanme product or service. Any
accept abl e wor k neasurenent techni que may be enpl oyed to
determ ne individual workload. The Work Distribution Analysis
nodel is designed to identify the aggregate of individual and
conponent wor k- hour expenditures, and it displays data in a
format that facilitates anal ysis of work-hour expenditures. It
is the primary tool used to identify the quantity and quality of
manpower assets needed to nost effectively and efficiently
performthe tasks assigned in the activity's MTSs.

801. Instructions for Preparing a Wirk Distribution Chart WC).
Preparation of the WDC is acconplished in several steps.

1. The anal yst develops a task list and validates it with the
activity's managenent/supervi sory personnel. The task list is
nost often a derivative of the Wrk Measurenent techni que used
to determ ne work-hours of effort for the personnel assigned in
t he organi zati onal conponent. The Task list (Figure 8-1) is an
itemzed list of work being performed. It identifies those

t asks being acconplished in order to fulfill the activity's
MFTs. The anal yst shoul d i nclude tasks that should be perforned
but are not because of uncontrollable circunmstances (i.e.,
manpower or equi pnent shortages). Each task is nunbered (1, 2,
3, etc.) inthe left colum to ensure separation between uni que
tasks. The right colum (Category Nunber) will be used in the
next phase of preparing the WoC. Ensure all tasks being
performed are identified. Mssing or invalid tasks wll have a
significant adverse inpact on the validity of the WC

2. The task list nust then be organized into a category |ist.
The purpose is to reduce the task list, which is normally |arge,
into a small er nunber of elenents that are easier to analyze. A
category list is actually just a |l ess detailed record of what



TYPE OF LI ST: CATEGORY TASK X DATE: 11 OCT 96 PAGE 1 of 1

|UIC‘ 12345 |V[RK AREA: ADM N DIV, PWH | SUPV: I T O ARK

| NAME:  E. ZONE POSITION.  CLERK CRADE:  YN2
HOURS VORK CAT
PER EK .
No. TASK VEEK JooT | M

1 Take and transcribe dictation 19 20

2 Fil e correspondence 2 -

3 Post and di spatch supply requisitions 2 30

4 Mai nt ai n personnel files/records 5 170

5 Type weekly station work-conpl eted 2 2

reports

6 Canpai gn-charities UWW Red Cross, etc. 4 -

TOTALS 34 222 XX XXX

Figure 8-1. Exanple of a Category/ Task List
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takes place, covering an entire office rather than an individual.
To devel op a good category list, it is necessary to group related
tasks fromthe task list into categories. There is no firmrule
on howto do this. Generally, the analyst should go through the
task list, pick out those tasks falling into simlar categories,
and identify each task to its appropriate category, using the
furthernost right colum on the Category/ Task List.

Si mul t aneously, identify and register major categories on the
category list. Wen conplete, a sumof |ike tasks wll be
reflected as a category on the Category List (Figure 8-2). These
categories will be the data elenents for the Work Distribution
Anal ysi s wor ksheet .

3. Using a pencil or conputerized spreadsheet, prepare the WC
(Figure 8-3). The Category List provides the information needed

to do the chart. |If you properly and accurately arrange the
information on the chart, you will have a clear picture of the way
the work is presently distributed. It will be nmuch easier to see

where you can nake i nprovenents.

a. First, list the categories of work for the work
center/organi zati onal conponent in the left colum of the chart.
Al so useful is the category description.

b. The top colums are for listing each person/requirenent
that has tasks sunmmarized in the categories identified in the left
colum of the chart. For the purpose of analysis, |ist
i ndividuals performng the tasks in the first (left) colum by
grade, beginning with the person in charge.

c. Record hours per week spent by each person on each task in
t he proper col um.

d. Sum hours spent by all workers on each category in the
Totals colum in the far right.

e. Sum hours spent by each worker on all their individual
tasks in the bottomof the colum directly beneath that worker's
name.

f. The resultant WDC refl ects the sum of work done by each
i ndi vidual, the sumof work perforned in each category, and the
total work-hours expended by the conponent as a whol e.

802. Woirk Distribution Anal ysis
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TYPE OF LI ST: CATEGORY X TASK DATE: 11 OCT 96 |PACE 1 of 1
UC 12345 WORK AREA:  ADM N Div, PWD SUPV: LT A ARK
NANME: POSI T1 ON. CGRADE:
HOURS
PER VIORK CAT
No. TASK VEEK | caung | NO
Preparation of Correspondence 1
Process I ncom ng Correspondence 2
Mai nt enance of Central Files 3
Adm ni stration of PWD Fund Accounts 4
Work Progress Control and Reporting 5
Preparation of Public Wrks Budget 6
Preparati on of Enpl oyee Tine Reports 7
Mai ntain G vilian Enpl oyee Personnel 8
Recor ds
Supervi sion of Division Enpl oyees 9
Reception of Phone Calls and Visitors 10
M scel | aneous 11
TOTALS XXXXX

Figure 8-2. Exanple OF A Category/ Task Li st
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1. ORGANIZATIONAL COMPONENT uiC WORK DISTRIBUTION CHART DATE 2. APPROVED BY
ADMINISTRATIVE DIVISION, PUBLIC WORKS DEPT. A.R. CLARK, LT (SC), USN
PAGE _ OF__
4. 7. NAME 8. NAME 9. NAME 10. NAME 11. NAME 12. NAME
O ExisTING ORGANIZATION [ RECOMMENDED ORGANIZATION A. R. CLARK E. F. GORDON H. 1. JARMAN K. L. MOORE M. O. PETERS Q. R. SMITH
5. CHARTED BY
A. R.CLARK, LT(SC), USN a. POSITION b. GRADE a. POSITION b. GRADE a. POSITION b. GRADE a. POSITION b. GRADE a. POSITION b. GRADE a. POSITION b. GRADE
ADMIN OFFICER LT (sC) STENOGRAPHER GS-04 TYPIST YN3 (E4) RECORD CLERK SW (E3) CLERK TYPIST SN (E3) RECEPTIONIST SA (E2)
a b c. d. c d e. d €. d. €. d. e. d. e. d e.
: Work Hours TASKS Wk Hrs TASKS Wk Hrs TASKS Wk Hrs TASKS Wk Hrs TASKS Wk Hrs TASKS Wk Hrs
CAT CATEGORY count per cnt per cnt per cnt per cnt per cnt per cnt per
NO week wk wk wk wk wk wk
1 Preparation of Correspondence 150 87 Screen, assign and review 50 15 Take and 20 19 Type 25 11 Type 10 5 Take and transcribe 30 28 Type Correspondence 15 9
correspondence transcribe dictation Correspondence Correspondence Dictation
2 Process incoming correspondence 240 15 Screen and route 220 5 Sort Mail 220 5
correspondence
Record/Maintain In & 3
Out Mail Logs
3 Maintenance of Central Files 9 Supervise maintenance of 4 File 2 Maintain 3
files Correspondence Instruction/Notice file
4 ‘Administration of Public Works 65 36 ‘Analyze, allocate & report on 3 Post and dispatch 30 2 Type Public Works 30 14 Prepare Daily 5 4
departmental FUND ACCOUNTS funds supply requisitions requisitions labor reports
Maintain records of funds 3
Plan for and estimate P.W. 10
funds
5 Work Progress control 7 32 "Answer inquiries and prepare 11 Type weekly 2 2 Type weekly 5 7 Prepare work 2
and reporting weekly work report station work station work progress reports
completed rpts competed rpts
Compute 5
employee work
measurement
Maintain/control Reports File 3] Data
6 Preparation of P.W. Budget 2 Prepare Quarterly Budget 2
7 Preparation of Employee 23 Supervise/monitor employee 1 Prepare employee 10 Prepare/distribute 12
Time Reports timekeeping Time reports employee time
cards
8 Maintenance of Civilian 170 7 Liasion with NAVSTA 2 Maintain Personnel 170 5
Employee Personnel Records CivPers Office files/records
9 Supervision of Division Employees 6 ‘General Supervision 6 Prepare Time
Distribution Cards
10 Reception of Phone Calls and 13 Receives and route 5 Receive and route 10
visitors Visitors, answer Visitors, answer
telephone inquiries ‘telephone inquiries
11 Miscellaneous 20 20 Campaign- 4 Inventory, maintain 4 Sort & Distribute 20 2 Perform P.W. 6 Sort and distribute payroll 4
Charities Order office Savings Bonds messenger services checks
UM. Red Cross, supplies
efc.
TOTAL (WORKHOURS) 852 250 270 65 222 34 60 46 35 32 250 50 15 23

Work Count data is optional

ANALYSIS: WHAT TAKES THE MOST TIME?..IS THERE MISDIRECTED EFFORT?..ARE SKILLS USED PROPERLY?..

ARE THERE TOO MANY UNRELATED TASKS?..ARE TASKS SPREAD TOO THINLY?..IS WORK DISTRIBUTED EVENLY?

Fi gure 8-3.

Work Distribution Chart
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1. After conpleting an initial WDC, do a systematic anal ysis of
the recorded findings. The follow ng questions help in
exam ning the detail.

a. Are skills being used properly? 1|s everyone being used
in the best possible manner or are special skills and abilities
bei ng wasted? Persons with higher skills should not do tasks
that can be done by lower skill |evels.

b. Is work distributed evenly? Measure the relative
i nportance of tasks assigned to persons engaged in simlar
tasks. For exanple, two clerks of equal ability and grade
normal Iy should be charged with simlar volunes of work. Spread
the urgent and inportant tasks as evenly as possible to nake
certain all work is done according to schedul e.

c. Are tasks spread too thinly? Performances of the sane
task by many workers may mean duplication of effort. The
assignment of a task to one person sets responsibility and
enriches the job.

d. Are individuals doing too many unrel ated tasks? G eater
efficiency results if workers are assigned rel ated tasks.

e. Is there msdirected effort? |Is the work center/
organi zati onal conponent spending too nuch tinme on relatively
uni nportant operations or unnecessary work? |nstances of
m sdirected del egation of authority can restrict creativity and
cause unnecessary del ays.

f. Are there excessive supervision or consultation tasks?
Resi stance to del egation of authority can restrict creativity
and cause unnecessary del ays.

g. Wich activities take the nost tinme? Are they the ones
whi ch should take the nost time? Nornmally, the |argest total
tinme is spent on what is considered the major activity in the
or gani zati on.

2. The answers to the above questions hel p devel op i nprovenent
proposals. Prepare a new responsibility chart or distribution
chart show ng recommended processes and division of work. This
w || best display proposed changes and conpare themw th present
procedures. Display associated reduction in work-hour

requi renents to support the change.
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CHAPTER 9

ORGANI ZATI ON ANALYSI S

900. Ceneral. Oganization Analysis is a nmethod for eval uating
an organi zation’s structure. It exam nes structure devel opnent
effectiveness with respect to the m ssion and includes

devel opnent of a suitable organization.

901. Organization Analysis Studies

1. Basic Study Objectives. O ganization Analysis studies are
made for one or nore of the follow ng reasons:

a. To determine how effectively an activity and its
or gani zati onal conponents are carrying out their mssion, to
prevent or resolve problens, and to di scover and strengthen
weak spots within the conmand/ activity.

b. To determ ne quantitative and qualitative manpower
requirenents.

c. To devel op inprovenents in organizational prograns,
nmet hods, procedures, and policies.

d. To devel op recomendations for constructive changes in
t he command such as adjustnent of enphasis anong functions.

e. To analyze specific problem areas and devel op sol uti ons.

f. To determne, fromthe conponents being surveyed,
successful techniques that can be applied el sewhere.

2. Wien a Study is Needed. The itens |listed bel ow may indicate
the need for Organization Anal ysis.

a. Supervisor’s relationship with subordinates is vague.

b. Shore manpower requirenents determ nation study
interviews reveal signs of organizational weaknesses.

c. Conparison of the organization to other simlar
organi zati ons reveal s shortcom ngs within the comand.



d. Reports by the Inspector General and other auditors
i ndi cate nonconpliance with regulations as a result of
i nefficient organizational structures.

902. Principles of Organization

1. GCeneral Principles

a. The Command’ s m ssion and tasking determine the work to
be performed. M ssion, function, and subfunction will be
clearly stated and understood by those responsible for
fulfilling them

b. Sinplify the command’ s organi zati onal structure as much
as possible and keep the nunber of functions and subfunctions at
a mninmm consistent wth needs of the command. No function
shoul d be set up unless there is a distinct job to perform

c. The organizational structure will be flexible enough to
nmeet new and changi ng conditi ons.

2. Assignnment of Functions. Consider the followi ng |ist
regardi ng assi gnnent of tasking:

a. Provide for every significant tasking within the comand
to ensure acconplishnent of its m ssion.

b. Assign every tasking to a specific organizational
conponent. Under normal circunstances, no single tasking wll
be assigned to nore than one conponent.

c. Normally assign closely related or simlar taskings to a
si ngl e organi zati onal conponent.

d. Cearly define responsibilities of two or nore rel ated
conponent s.

e. There will be no overl apping, duplication, or conflict
anong organi zati onal conponents.

f. Assign tasking so as to mnimze cross-rel ations
anong conponents.

g. Separate line functions fromstaff functions.

h. Assign tasking to pronote bal ance and to preclude
overenphasi s of |ess inportant tasking.
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3. Uniformty of Organization Structure. \Wenever possible,
apply consistent types of organization structure at each |evel
of command. There are several reasons for adhering to a
standard pattern. Sone of these are:

a. To sinplify organi zational relationships and procedures
by conform ng the structure to a | ogical, honbgeneous pattern
based on one fundanental plan.

b. To standardi ze organi zational structures at all |evels,
as much as possible, on the basis of the nost effective pattern
in keeping with applicable directives.

c. To provide a sinple basis for a general understanding
and recognition of the exact |ocation of responsibilities
t hroughout the organi zati on.

4. Honogeneity of Assignnment. The principle of honogeneity of
assi gnment means groupi ng the tasking required to acconplish the
m ssion by simlarity in practice and assigning individuals to

t hese groupings by their capabilities and interests.

5. Unity of Command

a. The principle of unity of command states that the final
responsibility and authority for all work of the command at each
| evel of operation rest with one person. Only one |eader is
required to unite the efforts of subordinate personnel. Unity
of effort, consisting of direction, control, and coordination
depends on principle. Normally, anyone under authority of nore
t han one superior will have divided |loyalty and confused
actions.

b. Everyone in an organization will know to whom t hey
report and who reports to them At first glance, this seens
obvi ous. However, one of the nost common faults, especially in
the I owest units, is the nenbers |ack of know edge as to who
their senior in command is, or who their subordinates are. This
| ack of know edge | eads to confusion in assigning duties and
responsibilities. Also, unclear definitions of duties seriously
hanpers the best performance of a comrand's ni ssion.

c. Under certain circunstances, strict adherence to the
unity of command principle nay not be possible, but where
reporting relationships are clearly defined, no difficulty wll
be encount ered.
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6. Span-of-Control. The principle of span-of-control inplies
that the greater the nunber of people supervised by a person the
nore difficult it will be to supervise themeffectively. The
executive capacity of an individual is inportant in determning
t he nunber of people controlled. Consider the follow ng
limting variabl es or phases concerning procedures that can be
effectively installed and controlled particularly during the

or gani zi ng process.

a. Nunber of Personnel Under Supervision

(1) The "scope of supervision" is an inportant
consideration in organization. It ensures those in supervisory
positions give adequate attention to subordinate functions and
activities.

(2) No formula exists to indicate the nunber of personnel
one person can direct effectively within various types of
commands. This depends upon the character of work being done,
t he peopl e bei ng supervi sed, and the supervisor. The general
recommendation is the scope of a superior's job should cover al
that he can nmanage effectively. First |ine supervision of
bl ue collar workers will often exceed 20 to 30 people. Another
i nportant factor is the nunber of organizational relationships
anong the supervised since they al so exi st anong subordi nat es.
In sone situations, other factors having a bearing on nunber of
personnel supervised are the spans of energy, personality, and
know edge of both superior and subordi nates.

b. Distance Elenent. The second phase of span-of-contro
deals with the area or distance involved in supervision. The
| ocation of subordinates with relation to their superiors wll
be considered in making supervision easier. |If activities to be
supervi sed require frequent personal contact, the subordinates
accessibility nust be considered. The distance of these
activities fromthe supervisor has an inportant bearing on
supervi sory effectiveness. Effectiveness is materially reduced
when the di stance between a superior and his subordinates is
increased to a degree that energy and resources are wast ed.

c. Tinme Elenent. The third phase of the span-of-contro
principle inplies that superiors will have under their control
only those activities for which they have the tinme to spend in
supervision to acconplish all work required. This includes
acconpl i shnent of the basic managenent functions: planning,
organi zi ng, directing, coordinating, and controlling. The
supervisor’s tinme can be divided into the foll ow ng categories:
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(1) Routine Work. That anount of work in every
supervi sory position which should be perforned, insofar as
possi bl e, by subordi nates.

(2) Regular Wrk. Duties associated with nornmal
supervi sion of activities and subordi nates and duties which can
be perforned only by the supervisor.

(3) Special Wrk. Wrk assigned to the supervisor by
hi s/ her superior or initiated by the supervisor and not rel ated
to the supervisor’s regular work. An exanple of such work
m ght be preparation of a report on a problemnnot inmmediately
associated with the prinmary task.

(4) Creative Wrk. Wrk done to inprove the quality and
guantity of routine, regular, or special work. Creative work
assures progress in an organization. Exanples of creative work
are: devising a nethod for inproving relations anong personnel
in an organi zation, drawi ng up new policies and procedures to
i nprove the general efficiency of the organization, and
devel opi ng new and better nethods.

7. Delegation of Authority. Delegate authority as far downward
as possible within the organization. Assign individuals
authority they are conpetent to assune and which they require to
properly performtheir duties. Delegation of authority is
essential for organizational growth and efficiency, and for

per sonnel devel opnent.

a. Authority Commensurate with Responsibility

(1) Responsibilities assigned to a specific individual or
conponent will carry corresponding authority, and all statenents
of authority or limtations will be specific.

(2) Authority and responsibility for action wll be
decentralized to conponents and personnel responsible for actual
performance, as nuch as possible, w thout |oss of control over
policy or procedures.

(3) Delegation of authority will be consistent with
decentralization of responsibility but does not relieve an
official in higher authority of his overall responsibility.

(4) Each individual or conmand conponent assigned
specific responsibility will be held accountable for use of
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resources and results.

(5) Overall responsibility cannot be del egated. A
superior remains responsi ble for del egated tasks, even though
t he subordinate to whomthe task is assigned is accountable to
hi m

(6) Heads of components will be concerned with inportant
matters and del egate, to the maxi numextent, ordinary details
and routine.

(7) Al duties assigned to subordi nates nust be within
the scope of the supervisor's authority.

b. Quides for Effective Del egation

(1) Provide clearly stated guidelines to subordinates.

(2) Delegate authority and define job assignnments to
ensure proper job acconplishnment.

(3) Select subordinates who can fulfill assigned
responsibility.

(4) Maintain proper |ines of communication.
(5) Set up proper controls.

(6) G ve necessary help to subordinates.
(7) Evaluate results.

8. Layers of Managenment. The | atest nanagenent phil osophies
stress the inportance of keeping the nunber of |ayers in an
organi zation to a mninum One rule of thunb suggests there
shoul d be no nore than five layers at the command/ activity

| evel, starting with the Conmanding O ficer and ending with the
wor king level. Increased |ayers of managenent tend to inpede
comuni cati ons and reduce productivity.

903. Basic Data Gathering Techni ques

1. Ceneral. Study techniques vary w dely, dependi ng upon the
type of study to be perforned. The analyst is not restricted to
t he basi c techni ques descri bed bel ow and shoul d constantly be on
the alert to devise new fact-finding nethods.
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2. Existing Records. These will provide background information
val uable in evaluating later findings. Instructions,

organi zation charts, statistical reports, and correspondence
files can be studied. However, do not draw final concl usions
fromrecords al one.

3. Interviews. Interviews aid in gathering additional
information clarifying the organization questionnaire and in
col l ecting other data which cannot be obtained fromdirectives,
manual s, and other publications. |In addition, interviews often
act as stinulators for the interviewee and the analyst. Their
informality may hel p peopl e discover facts which woul d not

ot herwi se occur to themor which they m ght not submt in
writing.

4. Organi zation Anal ysis Appraisal Sheet. The Organization
Anal ysi s Apprai sal Sheet (See Appendix J) is designed to assi st
anal ysts in solving organi zation problens. |Its use permts a

t hor ough eval uati on of strengths and weaknesses of various
organi zati onal aspects and a record of facts needed to devel op
sol utions.

5. O her Analysis Tools. Flow Process, Horizontal Procedure,
System Process, Work Distribution Charts, and other techniques
can be used to graphically portray distribution and fl ow of
wor K.

904. One-Level Ogani zation Chart

1. The One-Level Organization Chart is used to identify an
organi zation as it is currently structured and operated, as
perceived by the enployee. It also identifies problens in the
organi zation, confused |ines of authority, |ayering and poor
supervi sion, m sguided or m sunderstood supervisory

rel ati onshi ps, span-of-control, and the informal organization.

2. The One-Level Organization Chart (Figure 9-1) is given to
supervisors to conplete early in the data gathering phase. It
provi des the anal yst an overall picture of how the enpl oyee sees
hinself within the organization. This tool provides an initial
clue as to whether further organi zational analysis may be
required.

3. Instructions for preparing the One-Level O ganization Chart
(Figure 9-1) are as follows:
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a. A One-Level Oganization Chart should be conpleted
personal |y by each supervisor.

b. Blocks 1-4 : Conplete as indicated. Use abbreviations
when necessary.

c. Block 5 (A-J): Enter, in separate blocks, the nane,
designator/grade/rating/rate and title of each person reporting
directly to you only if that person has subordi nate(s) reporting

directly to them Any person whose nane appears in one of these
bl ocks will al so be preparing one of these One-Level
Organi zation Charts.

d. Block 6 (A-L): Enter the nane, designator/grade/
rating/rate, and title of each person who reports directly to
you but who does not have subordinate(s) reporting to them Any
person whose nane appears in these spaces should not prepare a
One-Level Organization Chart. (Note: There are spaces for 12
enpl oyees in this section. List additional nanmes on reverse of
formand identify as "6M N, O, etc.)

e. Block 7 (A): Indicate title of job as shown in block 4
and percentage of tine expended in this function.

f. Block 7 (B, C, D): List only those collateral duties
which require a significant anount of tine.

905. Responsibility Analysis Charting

1. General. Responsibility analysis charting provides a tool
for anal yzi ng organi zational structures, job functions, and
degrees of responsibility. This is a supplenentary tool which
shoul d be used in conjunction with other organizational planning
tools. It summarizes on one form many of the inportant

organi zational facts fromofficial organization manuals and
charts, gives a visual summary of functional and structura

rel ati onshi ps anong vari ous conponents, and pinpoints

responsibilities. It helps to quickly determ ne existing
organi zati onal relationships without referring to organi zation
manual s or other lengthy witten material. Sone inportant uses

of this chart are:
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1A,

DATE

3. NAME, GRADE, AND TITLE OF YOUR SUPERVISOR

1B.

YOUR NAME

[RA. DEPARTMENT

[B. DIVISION

1C.

BUILDING NUMBER

2C. BRANCH

1D.

ROOM NUMBER

4. YOUR GRADE AND TITLE

1E.

TELEPHONE NUMBER

’ED, SECTION

RE. UNIT/SHOP

—O

o

I

7. MANPOWER REQUIREMENT/POSITION TITLES

% TIME SPENT IN
EACH

. PRIMARY

. COLLATERAL

. COLLATERAL

. COLLATERAL

TOTAL

Figure 9-1. One-Level
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a. Provides a tool for discovering organi zational errors by
showi ng the actual rather than ideal situation. This can
i ndicate the need for an organi zational study.

b. Provides a continuous check on personnel
responsibilities by clearly pointing them out.

c. Shows whether senior personnel are devoting too much
time to routine duties rather than del egating to subordi nates.

d. Aids in conducting an organi zation study by show ng
nature and | evels of responsibility and presenting
or gani zati onal gaps.

2. Responsibility Analysis Chart Fornat

a. A Responsibility Analysis Chart (see Figure 9-2) is
arranged in grid format as described below. The date of chart
conpletion, U C and nane of the conponent being charted, and the
analyst's nane are at the top left. Productive categories of
work for a conponent are shown on the left side of the chart.

At the top of the chart, list as colum headi ngs, the
requi renent/position titles and grade/rate of personnel
perform ng or having sonme degree of responsibility for
acconpl i shing the work.

b. The responsibility synbols used on the chart indicate the
foll ow ng factors:

(1) Who perforns the work?

(2) Who exercises direct supervision?

(3) Who exercises general or final supervision?

(4) Who exercises supervision with coordination?

(5) Who nust be consulted before reaching a decision?
(6) Who will decide on specific points submtted?

(7) Who nust be notified of actions taken?

(8) Who may give his viewpoints on a matter if called
upon?
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c. In conpleting the chart, place the proper synbol in the
box where the requirenent/position title and productive category
intersect. This way, it is easy to see who is responsible for a
certain task and to what degree. The nunber of synbols used
depends on the type of command and its organization. The eight
synbol s appear to be standardized in private industry and are
applicable for use in nost Naval organi zations.

3. Questions Answered Through Use of a Responsibility Anal ysis
Chart. Many questions can be answered through use of a
Responsibility Analysis Chart. Questions such as:

a. |Is tasking properly assigned anong personnel and
conmponent s?

b. |Is authority equal to responsibility and vice versa?

c. |Is there duplication of effort in performance of
specific categories of work anmong conponents?

d. |Is decision-making assigned to proper |evels?
e. |Is work distributed evenly anbng conponents?
f. Is review and supervision of tasks conmensurate with

their conplexity and significance?

g. Can any of the tasks/categories be elimnated or
conbi ned?

h. Are line-staff authority relationships contributing to
m ssi on acconpl i shnent ?

i. Are there too nany organi zational |evels?

906. Interpreting Data and Devel opi ng Sol uti ons. There are six
distinct steps in this analytical process. They are:

1. Defining the Problem In conplicated organizati onal
probl ens, the analyst may find it best to use the follow ng
appr oach:

a. Becone thoroughly famliar with facts col | ect ed.

b. Summarize the existing situation so you can explain it
to soneone with little or no know edge of the problem
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RESPONSIBILITY ANALYSIS CHART

PAGE 1

OF 1

DATE: 11/21/96

REQUIREMENT/POSITION TITLE; GRADE/RATE

C S M Ccs S P C S
o u A op MU L u
UIC: 00000 M P T N E AR E P
. P P E TC LC R P
COMPONENT: T L R R Ch K L
NAS Anywhere R Y [ AA A / Y
- X o o A cL s L c
ANALYST NAME: o 0 - L T | 5 0
John Doe L F s N o E
E o T G R
PRODUCTIVE CATEGORIES R E K
Admin.Supply Allotment C G A B H
Coordinate Dept Budget G G A H H
Control Stock Adjustments E A G G
Issue Servmart Supplies C B A
Maintain Payroll H C A
Maintain Inventory Control H C B A
Supply Acquisition/Dist B G B A
Printing Requisitions B A
Prepare Travel Vouchers G C B B A
Schedule/Arrange Travel G C B B A
Assign Typewriters/Calculators B A
Contractor Mgmt Eval A
Contractor Admin. A
Incoming Receipts C B A
Prepare Outgoing Regs. C B A
LEGEND: A - PERFORMS WORK E - MUST BE CONSULTED
B - SUPERVISES DIRECTLY F - DECIDES ON POINTS SPECIFICALLY SUBMITTED
C - SUPERVISES GENERALLY G - MUST BE NOTIFIED

D - SUPERVISES WITH COORDINATION

H - MAY BE CALLED IN FOR INPUT

Figure 9-2.

Exanpl e of a Responsibility Analysis Chart
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c. Summarize and exam ne suggestions, criticisns, and
conplaints submtted.

d. Test the validity of each conpl aint.

e. [Exam ne every aspect of the situation to reveal major
organi zati onal weaknesses as well as opportunities for
i mprovenents.

f. Finally, summarize major indicators of the problem

2. Determning Causes of the Problem Wth a clear
understanding of the problem the next step is to clarify
conditions which have created and are sustaining the problem
Seek answers to such questions as:

a. How |l ong has the probl em existed?
b. Wen and where did it start?
c. |Is the situation grow ng worse or better?

d. \What are the basic causes today and what were they in
the past? A detailed diagnosis of the problemis often the nost
inportant step in an analysis; when the causes are known, the
sol ution may becone obvi ous.

3. Determning Qbjectives of the Solution. Determne specific
obj ectives of the proposed solutions. They can be identified in
ternms of:

a. End results to be achieved such as sound organi zati onal
structure, clearly defined m ssions, elimnation of overl aps,
proper spans-of-control, and authority delegated in line with
responsibility.

b. The speed, financial expense, nmanpower, and skills
required or allowable in achieving these results.

c. Any other |limtations or goals involved in reaching a
wor kabl e and accept abl e sol uti on.

4. Devel oping the Solution in Principle

a. Develop the solution, in principle, before filling in
details.
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b. Picturing the solution to a well-defined problem cones
fromthe analyst's ability to apply know edge and experience
wWith creative inmagination. Imagination is usually stimulated by
commonpl ace, readily accessibl e ideas.

(1) Canvas all nethods and procedures known. The
practices of other commands nmay reveal the approach. Reading
t he experiences of others will help. Talking to the comandi ng
officer and his staff often stimulates the inmagination.

(2) Do not accept or reject any reasonabl e approach to a
solution too quickly. Designing a solution frequently neans
fitting together fragnents of ideas from several sources.

(3) Test, in sonme detail, the nost prom sing answers.
Before selecting an idea, even in principle, be sure it wll
wor K.

(4) Finally, broadly outline the solution, listing facts
t he conmmandi ng of fi cer or departnent head nust have to nmake a
prelimnary decision. These facts include:

(a) A picture of the present organi zati on show ng
defects reveal ed by the study.

(b) A skeleton picture of major changes proposed.

(c) The specific advantages of the new plan which
can be shown.

(d) The cost of installing or changing over to the

new pl an.

(e) The tinme required to install or convert to the
pl an.

(f) The chief steps required to place the plan in
effect.

c. To develop a revised organi zational structure, first
make a rough draft of an organi zation chart (preferable a
conbi ned structural -functional chart based on information
obtained fromthe questionnaire and other sources).

5. Cetting the Solution Accepted in Principle
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a. The main goal is to develop a solution upon which the
command will act. Before perfecting the solution nade in broad
outline, the analyst will seek acceptance of the principles on
which the solution is based. 1In nost instances, it is desirable
to prepare, as a basis of discussion, a summary of findings of
the study and the basic proposals. A conplete summary shoul d:

(1) Explain the subject and scope of the study.
(2) Define the problemand its causes.

(3) Explain objectives which will be net by a
sati sfactory solution

(4) Present and illustrate the solution in principle.
(5) Highlight advantages of the sol ution.

b. Since this presentation is nade informally, findings and
concl usi ons can be revised w thout enbarrassnment. The ability
to conprom se gracefully and intelligently is an inportant
el enent in solving organi zational problens. O ganizational
pl anni ng and anal ysis is not an exact science, thus, attenpting
to get an idea accepted is at |east equal in inportance to the
idea itself. An intelligent conprom se seeks to nodify a
sol ution by incorporating i deas which personnel contribute.

6. Designing the Most Efficient Organization. The final step
in organi zation analysis brings out the technical ability of the
analyst. This step requires extrene accuracy and pai nstaking
attention to detail. It is essential that the detailed solution
be understood and used. Develop the final nost efficient

or gani zati onal structure.

907. Organi zation Charting Techni ques

1. Ceneral

a. An organization chart is a portrayal of fornal
organi zation relationships. It sunmarizes and presents the
organi zational structure indicating conponent parts and their
interrel ationships. The |line organization and functional
organi zati on, two basic organi zati onal structures, are presented
i n Appendi x K

b. An organization chart does not indicate the "human
el enents” involved in managenent. However, it does provide a
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tool to assist personnel in better understanding the

organi zati on and furni shes information fromwhich an inproved
program may be devel oped. |Its effective use, however, is
limted to factors whose rel ati onshi ps are subject to factual
presentation, such as lines of authority and responsibility,
span-of -control, and functionalism

2. Purpose of Organi zation Charts. |n general, the purpose of
charting organi zational structure is five-fold:

a. To present an overall picture of an existing or proposed
organi zati onal structure.

b. To provide a basis for planning.
c. To discover organization flaws such as:
(1) Confused lines of authority and responsibility.
(2) Duplication of functions.
(3) Inefficient allocation of personnel.
(4) Too extended a span-of-control.
(5) Lack of internediate supervisory |evels.

d. To discover organi zational strengths useful in setting
standards for a good structure.

e. To provide a basis for reorganization.

3. Ceneral Principles of Organization Chart Arrangenent. \Wen
possi bl e, standardi ze organi zational charts. This creates a
nore unified appearance and permts easier and nore accurate
interpretation. An inportant factor in chart standardization is
proper arrangenent. Principle points in chart arrangenent are
conpl eteness, sinplicity, clarity, symretry, and unity.

a. Conpleteness. A chart is a summary description of an
organi zation. It should be as conplete as possible. The main
part will identify conponent rel ationships and the nane of the
command. The date approved and signature of the comrandi ng
officer will appear at the bottom

b. Sinplicity. An organization will be arranged to
el imnate confusing or conplicating elenments. Too nmuch or too
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detailed information will not be present on any one chart. A
conplex chart may be the result of poor charting techni ques or
an involved organi zati on pl an.

c. Carity. Cdarity and sinplicity in charting are cl osely
rel ated but not identical. For exanple, a chart can be sinple
if it has only a limted nunber of organi zational conponents
represented, with a small nunber of l|ines joining the bl ocks.
However, if the lines are confused or the organi zation bl ocks
are not | abeled, the chart is not clear. Simlarly, if the
organi zation title is omtted, the chart lacks clarity. Oten,
the use of brief notes will clear up itens which m ght be
conf usi ng.

d. Symetry. Symretry in charting neans sinply the best
possi bl e arrangenent of the chart elenents. Symmetry shoul d not
be forced into a chart, but the comrand organi zati on shoul d be
presented in a well-bal anced arrangenent w thout clouding the
structure.

e. Unity. Unity in charting neans that each conponent is
related to others on the chart, either by a connecting |ine or
t hrough ot her organi zational conponents. |In its sinplest terns,
this means that no branch, section, unit, or staff elenent can
exist by itself, but nust be clearly subordinated to comuand
authority.

f. Oganization Chart Construction Details. The follow ng
exanples are provided to help in the preparation of neaningful
organi zati onal charts.

(1) Part-Time Splitting of Functions. When one
i ndi vi dual occupies two or nore requirenents, place an asterisk
in the appropriate boxes on the chart. This occurs particularly
with staff assistants, weapons and deck forces, yeonman duties,
and mai nt enance tasks. (See Figure 9-3)

(2) Staggering of Boxes. Numerous subdivisions on the
sane | evel of authority may be "staggered" as shown in Figure
9- 4.

(3) Lines of Authority to a Nunber of Subordinate Units.
See Figure 9-5.

(4) Standard and Special Boxes. For full-tinme
subdi vi sions, the rectangle is a solid |line box. Show
subdi vi sions other than full-time as follows:
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(a) Use a broken line box " - - - -" as a border
around a solid line box or the el enent added to an existing box
to show a permanent full-time subdivision to be created
(future).

(b) Use dot-dot-dash line box ".. .. " as a border
around a solid line box or the elenent to be deleted from an
exi sting box to show a full-tinme subdivision to be abolished.

(c), Use a dot-dot-dot box "...... " as a border to
show i nactive conmand conponents whose functions are currently
bei ng perfornmed by another activity, or which will be manned
upon nobilization.

(5) Achieving Sinplicity in Organization Chart Layout.
See Figure 9-6.

908. (Organi zation Chart Format

1. Structural Organization Chart. A structural organization
chart represents the nost common and sinplified nmethod of
presenting an organi zational plan. Showi ng the structure of a
command is nost useful in outlining basic relationships anong
its various conponents. The size of the command shown by such a
chart is immterial. This can be used for the smallest or the

| argest and nost conpl ex conponent of conmand, or at any | evel

i n between.

2. Functional Oganization Chart

a. A functional type of organization chart indicates the
interrelationship of functions. The blocks on the chart include
functional statements applicable to the conponent represented.
The functional chart should not be confused with the functional
organi zation. These terns represent two entirely different
concepts. Functional charts indicate, in abbreviated form the
functions performed by various conponents, i.e., departnent,
division, unit, and section. The functional type of
organi zation is characterized by a decentralization of
supervision to several functional supervisors.

b. Points to be enphasized in making functional charts are:
(1) Start at the lowest level at which it is desirable

to show functions and rel ationshi ps. An excessive nunber of
bl ocks will be confusing and shoul d be avoi ded.
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A techni que which can be used to indicate a part-tinme splitting
of functions is as foll ows:

Legendt

* Rart-tine splitting
o fuctios. Se
A person perfarns the
duties of admnistra
tive assistant to A

B ad C
Adnin
At
B C
Adhin Adnin
At At

Figure 9-3. Exanple of Part-Tine Splitting of Functions
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Numer ous subdi vi sions on the sane | evel of authority may be
staggered as follows to nmake the chart nore conpact,
particularly where space is |imted.

THIS
A
| | | |
Bl B3 B5 B7 B9
B2 B4 B6 B8
RATHER THAN THIS
A
I I I I I I I I
B1 B2 || B3 || B4 || B5 || B6 |[B7 || B8 ||B9

Figure 9-4. Exanple of Staggering of Boxes
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Wrong Right
Enlisted Records Enlisted Records Section
Records Control Records Control Unit

Records Vault

Records Vault Unit

EXPLANATI ON

Chart at left is wong because head of
Records Vault Unit does not report to head
of Records Control Unit. Chart at right
presents correct picture.

Organi zati onal designation (“Section” and
“Unit”) should be shown.

Note preferred nmethod of drawing |ine
of authority.

Smal | er “Boxes” for units aids
i nterpretation.

Figure 9-5. Exanple of Lines of Authority to a Nunber of

Subordi nate Units
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Publ i c Works

Mai nt enance

Branch

| [reree ]

Public Wirks
Mai nt enance Branch

Bui | di ng Bui | di ng Material s Labor
Trades Labor Trades Section Section
Section Section Secti on

Joi ner
\ | Shop Unit Roads &
[ | Gounds U.
Joi ner Pl unbi ng Electric Pai nt
Shop Unit Shop Uni t Shop Unit Shop Uni t
|| Pl unbi ng
Shop Unit ] ]
Sani tation
L] Shop Unit
Roads & .
& ounds U. El ectrl'c
Shop Uni t
Material s
Section
Sanitation Pai nt
Shop Unit o Shop Unit
EXPLANATI ON
1. derk-Steno should not be shown Di agonal |ines should not be
as a separ ate con’ponent . used.

2. Sections,

when space permts,

shoul d be drawn on the sane

hori zont al

pl ane.

Fi gure 9-6.
Chart Layout

Exanpl e of Achi eving
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Avoi d crossing lines of
aut hority.

Note preferred method for
drawi ng lines of authority for
"Units", when drawn vertically
under the Section.
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(2) I'nclude all organizational units having a close
connection with each other to show points where all units are
i nterrel at ed.

(3) Omit introductory statenents such as "The function
of the departnent is..."

(4) Omt functions comon to all conponents shown on the
chart.

(5) Functional statenents will be clear, as conplete as
possible, witten in the present tense, and start wth action
ver bs.

(6) Describe the actual day-to-day functions; not
t heoretical occasional functions.

c. An exanple of a sinple functional organization chart is
shown in Figure 9-7.

3. Requirenent or Position Assignnent O ganization Chart

a. Requirenent or position assignnent charts show t he
various requirenments/positions required in the organizati onal
conponents. These charts may be of one or two types, each
serving a different purpose:

(1) One type of chart shows nanes, requirenents/
positions, and titles or grades of personnel as they fit into
the current organi zation pl an.

(2) The other type shows the requirenent/position titles
and grades of a planned setup, but does not include nanes of
personnel. Manning tables for new organi zations are simlar to
this. One inportant thing to renenber is that, in chart making,
a requirement/position on a chart indicates relationship, not
st at us.

b. An exanple of a requirenent or position assignnent chart
is showmn in Figure 9-8.

4. Conbi nation

a. The purpose for preparing the chart will indicate the
kind of chart needed. |In nmany instances, as in an organization
survey, conbinations of these charts will be used. For exanple,
it is possible, if the organization is small and sinple, to
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conbine all three (structural, functional, and billet
assignnents) into one chart. However, conbining too nuch
information into a single chart may tend to result in a chart
too conplex for effective use. A conbination chart wll be
preferred by nost |arger organizations for picturing their
subor di nat e conponents.

b. If the basic chart is a structural type, the conbined
structural -functional type nmay be best used in portraying al
necessary details of the subordi nate conponents. The top bl ock
will contain the functional designation of the conponent
represented and a brief statenment of its functions. Geater
detail can be shown on additional charts of the subordinate
conponents as required. Do not omt any details which point out
cl ose rel ati onshi ps between functions. An abbreviated outline
of such a chart is shown in Figure 9-9.
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NOTES:

MI LI TARY PERSONNEL DEPARTMENT

Plans, directs, and
military personnel
functions as proces
transfer, classific
and enlisted record
information and edu

coordinates a centralized
program which includes such
sing of recruits, receipt,
ati on, maintenance of officer
s, personnel accounting, and
cation.

CLASSI FI CATION DIVISI ON

PERSONNEL ACCOUNTI NG
AND RECORDS DI VI SI ON

EDUCATI ONAL AND | NSURANCE
SERVICES DI VI SI ON

RECEI PT, TRANSFER, AND
SEPARATI ON DI VI SI ON

Admi nisters basic battery
tests to recruits and special
tests to selected personnel.
Scores tests and records
grades.

Presents orientation | ectures
for recruits on such topics
as enlisted naval career pro-
grams, training, and duty
assi gnment s.

Intervi ews recruits, and on the
basis of test scores,
educati on, and work experience,
recommends assignment to
general duty, service school,
or special assignment.
Informs recruits, whose test
scores or educational back-
ground qualify them, of their
opportunities in commi ssion-
ing programs. Prepares,
processes, and transmits
applications.

Compi les, by machine meth- Administers educati onal
ods, a variety of personnel programs designed for
reports for Training Center gener al educati onal

and Bureau of Naval Person- vancement of military per-
nel use, such as personnel sonel (e.g., USAFI
diaries, classification and the professional
listings, and all owances. devel opment of military
Mai nt ai ns enlisted personnel personnel (e.g., naval

records for recruits and

ship's company.

Furni shes information from and coll ege GED tests.
service records to depart - Provi des educational

ments upon request. ance for recruits and
Prepares and logs identifi- ship's company personnel .
cation, |iberty, and mess Administers the government

car ds.

Prepares and forwards
claims for personal
and dependents’ travel,

moving personal effects.

insurance program.

correspondence in rating).
Administers high school

Provi des gui dance on such
subjects as settl ement
and options, cash surrenders,
prem um waivers, and
other phases of insurance.

Recei ves and verifies orders,
service and other records;
prepares necessary forms

and endorsements; |logs in
incoming enlisted personnel .
Transmits pay, medical, and
service records to cognizant
departments; initiates action
to secure missing papers and
document s.

Col lects necessary records
and prepares TAO, TAD,

inter- and intra-station
transfer orders for enlisted
personnel.

Processes and records
discharges, releases, retire-
ments, and reenlistments.

Mai nt ai ns change of address
file for 2 years in order to
answer personal and official
inquiries.

Approved Dat e:

Chart No.

Activity: Training Activity Branch:
Depar t ment : Per sonnel Section:
Division: Uni t:

Figure 9-7.

Exanpl e of

a Functional Organization Chart
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NOTES

CILASSIFICATION DIVISION

Classification Officer - LT
Assistant Classification Officer - LTJG

Testing Branch Interview Branch Selection & Assignment Branch
1PNC Head
3 PN1 Test Administrator 1 PNC Head 1 PNC Head
2 PN3 Test Clerk 2 PN1 Interviewing Reviewer 1 PN1 Selector
3 PN3 Test Scorer 1 YN1 Classification Interviewer 2 PN3 Card Controller
4 PN2 Proctor 2 YN3 Typist Clerk 2 PN3 Assignment
3 PN3 Typist Clerk
Approved: Date: A ctivity: Training Activity Branch: Chart No.
Department: Personnel Section:
Division: Classification unit:
Figure 9-8. Exanple of a Requirenent or Position Assignment O gani zation Chart
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ADMINISTRATIVE SERVICES DIVISION
NOTES:
Responsible for activity mail, rapid communi-
cations, files, office equipment and supplies, space
allocations, building services and maintenance, and
records, reports and forms management programs.
I I
Office Methods Branch Communications & Files Branch Services & Supply Branch
Dispatch Section Supply Section
Mail Section Service Section
Files Section Messenger Section
Duplicating Section
Approved: Date: Activity: _Training Center Branch: Chart No.
Department: Administrative & Management |Section:
Division:  Administrative Services Unit:

Figure 9-9. Exanple of a Conmbi ned Organi zati on Chart
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CHAPTER 10

BENCHVARKI NG

1000. GCeneral. This chapter addresses the basic tenets of
What, Why, When, \Were, and How to assist in gaining a
perspective about Benchmarki ng and how it can and shoul d be
applied to your organi zation to achi eve nmaxi mum effi ci ency and

ef f ecti veness.

1001. What is Benchmarki ng?

1. Benchnmarking is:

a. A business practice that |eads to increased
conpetitiveness. Conpetition goes beyond just building a
cust oner base. As soon as one individual or organization
realizes there is sonmeone el se doing the sane thing but better,
it becones a "conpetitive necessity for survival"™ to | earn why
and how and then take steps to change.

b. A process of continuously conparing our performance
agai nst recogni zed | eaders. Ascertaining what nakes them
| eaders is a key factor in your own initiative.

c. A neasurenent and analysis process. A detailed internal
| ook is inportant and necessary to stay healthy.

d. A business practice that conpl enents conti nuous process
i nprovenent because conplacency is a sure step toward sel f-
destruction.

e. An effort of continuous inprovenent toward custoner
sati sfaction. Keeping existing custoners is nore inportant than
trying to attract new ones.

2. To bring all of this into perspective, we can define
benchmar ki ng as "A continuous process of identifying,
under st andi ng, conparing, measuring, and adapting the best
practices from organi zati ons anywhere to hel p your organization
i nprove its performance and be nore focused toward custoner
satisfaction.”
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1002. Benchmarking is not:

1. A Program-- it is a process with solid philosophical
credenti al s.

2. A Quick/Easy Fix -- it is a process that requires extensive
pl anni ng, neasurenent, conparison, and analysis that upon
i npl enentation yields long termresults.

3. A Performance Appraisal Tool -- although there is a certain
air of conpetitiveness created during the process, the el enents
of openness, teammork, and trust do not |end benchmarking to be
used as a neasure of individual performance.

4. A Substitute for Oher Quality Inprovenent Initiatives -- it
is a very enhancing conplenent to any quality inprovenent
initiative.

5. Just Data Collection and Analysis -- it is a conplete
process having a beginning (vision), a mddle (planning,
measur enent, conparison, and anal ysis), an ending

(i mpl ement ati on of recomrendati ons), and on-goi ng mai nt enance
(continuous i nprovenent review.

6. Industrial Tourism Spying, or Espionage -- it is a two-way
process invol ving exchange of information, open view ng, etc.,
benefiting all participants.

7. Conpetitive Copying or Catch-up -- it is a process of
"adapting"” not "adopting."

8. Cheap -- it requires a substantial manpower resource
i nvestment and potential capital investnment for inplenentation.

1003. Wiy do Benchmar ki ng?

1. To provide an opportunity to understand your own processes
and to assess respective performance.

2. To assist in identifying, devel oping, and validating
realistic goals and objectives.

3. To create a sense of urgency and the notivation to inprove,
which is critical for survival.

4. To stimulate inproved nanagenent/operati onal processes
reflecting increased efficiency and effectiveness.
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5. To provide opportunities for innovations and breakt hroughs
to be inplenmented which contribute to becom ng the "Best of the
Best . "

6. To facilitate nanaged change. Managed change i s changi ng
what needs changi ng based on purpose and avoi di ng unnecessary
changes (i.e., those with no val ue added purpose).

7. To provide managers and supervisors with the know edge to
manage change.

8. To take m ddl e managenent and supervi sors beyond their
traditional roles as participants in the total effort.

9. To provide an opportunity to "see outside the box" and to
W tness firsthand how others performsimlar processes in
di fferent environnents.

10. To provide opportunities to |earn fromothers and determ ne
their activity's place in the industry.

11. To pronote understanding of "world class performance” and
what it takes to be there.

12. To provide focus to custonmer needs and desires. \Wen these
i ssues are taken into consideration and successful ly addressed,
then you have satisfied custoners and a satisfied custoner is
the best public relations inmage any activity can have.

1004. Wen to do Benchmar ki ng?

1. There is not a specific/designated point when benchmarki ng
shoul d occur. However certain indicators should be the signal
to "let the ganmes begin."

2. A strong indicator you are not an industry | eader and
changes are required is when it becones apparent others are
doing the sane thing, only better. This is the starting point
for a benchmarking initiative.

3. An indicator that efficiency, effectiveness, and purpose
have been | ost is when you realize your operations and processes
have becone so conplex that the relationships and interactions,
as they contribute to the whole, can’'t be easily expl ained or
understood. This should indicate it is tinme to conduct an
extensi ve review of core processes and eval uate where changes
shoul d occur.
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4. An indicator that conplacency has replaced initiative,
enthusiasm and pride is when it is determ ned that quantum
changes or inprovenents are needed because custoner satisfaction
is below the established | evel of acceptance. This should
stinmulate an extensive review and survey of custoner needs and
expectations and determ ne corrective neasures to get back into
a conpetitive posture.

5. It is inmportant not to start any benchmarking initiative
unless there is a total commtnent fromthe top-down that they
wi |l inplement changes and inprovenents. Also, no initiative

can be effective without sufficient resources identified and
dedicated to the effort.

6. Benchmarking is part of a long-termquality strategy
requiring extensive planning and commtnent. The follow ng
assessnment provides guidelines to successful benchmarking.

a. Does the organization have a vision and a strategic
pl an?

b. Does the organization have | ong-range supporting goal s?
c. |Is everyone in the organization aware of and able to

di scuss the vision and | ong-range goals in relation to the
or gani zati onal operations?

d. Have mmj or organi zati onal systens and processes been
identified and prioritized?

e. |s process managenent an active business practice in the
organi zati on?

f. Have Process Action Teans been chartered and enpowered
with inplenmentation authority?

g. Does the organization have a quality inprovenent
i npl enent ati on pl an?

h. Wre all |evels of managenent involved in devel oping the
pl an?

i. Are there other active work or problemsolving teans?

j. Are all levels within the organi zation actively
practicing or planning quality inprovenent training?
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k. Have custoners and suppliers been included in rel ated
qual ity inprovenent processes?

I. Are the strategic and tactical plans used rather than
j ust updat ed?

m Does the organi zati on have custoner-based Ws
i dentified?

n. Has the quality inprovenent system been reviewed wthin
the | ast six nonths?

0. Are plans and activities communicated to all |evels of
t he organi zati on?

p. Have adequate resources been identified and allocated to
execut e plans?

g. Does the organi zation have an active award systen? Does
it reward risk taking as well as quality?

r. Does the organization's appraisal systemrecognize
custoner-oriented performance?

s. |Is top managenent actively commtted to supporting and
encour agi ng i nnovati on, change, and i nprovenent?

t. Is the organization willing to share information "in-
kind" wth a benchmarking partner?
7. 1f any of the above questions were given a "no" answer, then

a review of the quality inprovenent system shoul d be conducted
before inplenenting a benchmarki ng process. Each "no" response
shoul d be evaluated with the objective of making changes/
corrections in order to get a positive answer. Depending on the
i ssue/ question and where it may fall in the system benchmarking
may proceed while the issue is being revi ewed.

1005. Were to do Benchnar ki ng?

1. Determ ne where benchmarking should be done within an
organi zation by identifying areas of strategic inportance.

Qut puts of each systemor process for critical inpact on
quality, cost, or cycle tinme should be reviewed. Starting at
the systens | evel, processes are identified and prioritized in
terms of output relevance to service or product delivery (i.e.,
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critical success factors are evaluated for neeting the goals and
obj ectives of satisfactory m ssion conpletion).

2. Most organi zations can be divided into two maj or systens:. a
managenent system whi ch includes executive, adm nistrative, and
techni cal functions, and a business systemthat includes al

ot her functions (i.e., those directly involved in product or
service output). Some questions to consider in systens review
are:

a. \What processes/prograns are related to the success of
t he organi zati on?

b. Wsat areas are causing problens? Internal bottl enecks?
Cust oner conpl ai nts?

c. \What performance neasures often get the nost attention
because the organization is not neeting thenf

d. Are the performance neasures related to any critical
success factors?

3. The follow ng represents a general list of critical success
factors that have application to nost organizations. Each
organi zation may identify additional factors that have a nore
direct relationship to their operations.

a. New product devel opnent cycle tine.

b. Custoner service systens.

c. Distribution and delivery.

d. Capital investnment decisions.

e. Maintenance practices.

f. Strategic planning process.

g. Mnimzation of admnistrative costs.
4. It is inportant to note benchmarki ng can be done at any
| evel and mul ti ple benchmarking projects can occur
si mul t aneously. The nunber of project processes selected for

benchmarking will be determ ned by the willingness of top
managenent’ s support and the conm tnent of resources. Apply the
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follow ng evaluation criteria for each project selected in
preparation for the start of the actual benchmarking initiative.

a. What is the output?

b. Wiy is it critical to the organization?

c. Wi is (are) the custoner(s)?

d. \Were does it begin?

e. Were does it end?

f. \What are the success neasurenents (perfornmance factors)?
g. \Who established these neasurenents?

h. How were they determ ned/established?

i. Do they actually neasure the success of the process?

1006. How to Benchnmark

1. The benchmarki ng phil osophy, as has been stated, has nmany
variations when it cones to actual application. A critical and
essential elenment of a successful benchmarking initiative is to
follow a rigorous and structured process as if it were a road
map fromyour point of origin to your destination. The nost
comonly used is a four phase process known as the Shewart Cycle
based on the Dem ng cycl e of Plan-Do-Check-Act (PDCA)

fundanmental in Total Quality Managenent (TQM .

2. In the Shewart nodel, the phases are called Plan, Do, Check,
Anal ysis, and Act. The primary elenents of each are as foll ows:

a. Plan

(1) Prepare the benchmarking study plan which includes a
data gathering plan, a location visit plan, and an
i npl enentation pl an.

(2) Select the teamto include subject matter experts,
those with vested interests (those involved in the process),
interested "third party" (those outside the process)
partici pants, managenent, and an "owner" (generally the person
in the organi zation who is responsible for the process to be
studi ed).
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(3) Select a benchmarking partner, establish contact,
and formalize partnership guidelines.

(4) Discuss and anal yze proposed plan for
famliarization and refinenent.

b. Do (Collect)/Check

(1) Do data gathering per the benchmarking study plan.

(2) Do prelimnary analysis to determne if al
nmeasur enent/data gathering is conplete, accurate, and thorough.

c. Analysis
(1) Conpare neasured data to partner's data.

(2) ldentify "gaps" (where is your partner ahead and

why ?)
(3) Identify changes to be nmade and devel op a POA&M
(4) Revise/conplete inplenentation plan to incorporate
POA&M
d. Act

(1) Begin inplenmentation.
(2) Monitor progress.

(3) Plan for continuous inprovenent in terns of new
goal s and new opportunities.
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APPENDI X A

| NSTRUCTI ONS FOR COVPLETI NG THE RI SK ANALYSI S WORKSHEET

Use the R sk Anal ysis Wrksheet (Figure A-1) to assess the risk
associated with reducing or elimnating tasking.

1. Header Bl ocks. Conplete header information, as appropriate.

2. Category Code. Cross-reference categories to PWs.

3. Job Titles. Enter all the job titles responsible for
perform ng the category/task being considered for elimnation or
reduction. Under each position title, indicate the percentage
of total time or work-hours that the incunbent of the position
spends on the category/task.

4. Category/ Task/ Description. Enter a brief description of the
category/task perforned by the enpl oyee(s) at each position.
This description should focus on the sequence of work steps the
enpl oyee takes to conplete the category/task. Use brief action
ver bs and nouns where possi bl e.

5. R/ D (Reduce/Del et e)

a. The R/ D columm designates whether the risk described in
the next colum refers to reducing or deleting all hours. Enter
a “D if therisk listed is associated with deleting all hours
al |l ocated by the position to performthe category tasking, thus,
t he i ncunbent woul d no | onger performthe tasking.

b. Enter an “R’ if the risk |listed is associated with
reduci ng the hours allocated by the position to performthe
subfunction. Hours can be reduced by:

(1) Reducing total hours allocated across al
categories/tasks (indicate percent or work-hour reduction).

(2) Elimnating specific tasks, but not all tasks
(i ndi cate specific tasks).

c. Infrequently, it is advisable to increase the effort
devoted to a category or task in order to realize inprovenents
in cost, service, or quality. |If this is the case, enter an “1”

in the RRD colum and descri be the benefit associated with the
increase in the “Ri sk of Reduction/Del etion” col um.
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Rl SK ANALYSI S WORKSHEET

uc COVPONENT: ANALYST: DATE: PAGE o
CAT. JoB = RI SK OF AREAS | MPACTED
CODE TITLE | CATEGORY/ TASKDESCRI PTI ON D REDUCTI ON/ DELETI ON BY CHANGE

Figure A-1. Risk Analysis Wrksheet




6. Ri sk of Reduction/Deletion. Enter the risk associated with
del eting, reducing, or nodifying a category or task (high
medium or low). This is then followed by a brief narrative

di scussion of the risk. The following is required for each
position listed on the form

a. Assess the risk of reducing the tinme expended by that
position on the category through either elimnating tasks or
reducing total tinme allocation. Wen elimnating tasks,

i ndi cate those tasks being deleted. Wen reducing tinme

al l ocation, indicate the percent or work-hour reduction in
activity. |If the risk associated with deletion is |low, sinply
note that the risk for reducing is the sane.

b. Provide a brief description of the risk of deletion.
Deletion is the renoval of all tine allocated by that position
to the category. Deleting does not necessarily inply the
elimnation of the category in its entirety.

c. Provide a brief description of inprovenment ideas (I.1.)
whi ch can reduce tinme expended, inprove work flow, or enhance
quality or service. This should be the |ast description in the
"Ri sk of Reduction/Deletion" colum and it should be identified
by an “I.1.".

7. Areas I|Inpacted by Change

a. Enter areas in the conmand or organizati onal
conponent/work center that will be inpacted by the change.
Identify those areas affected by the change in procedures, work
flow, or work-hour allocation (if appropriate).

b. Wen anal yzi ng nore than one category on a page,
separate categories by drawing a double |ine bel ow category
code. Wthin a category, draw a single line after each
posi tion.

8. Analysis

a. Analysts, supervisors, and departnent heads need to
review and chall enge the risk values assigned to each category
and determ ne the advisability of inplenmenting the reductions,
elimnations, and i nprovenent opportunities presented. To
assess risk, the foll ow ng questions shoul d be consi der ed:

(1) Does the category/task contribute to the operational
obj ectives of the organization?
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(2) I's the category/task needed for the decision-naking
process?

(3) Is the category/task required for control or
accountability?

(4) Is the category/task required for quality control?

(5) I's the category/task needed to mai ntain acceptable
| evel s of service?

(6) Does the category/task contribute to the conpetitive
position of the organization (e.g., shipyards, public works,
etc.)?

b. A second part of the analysis is to | ook for operating
i mprovenent opportunities. These are identified fromtwo
sources: productivity increases and work sinplification.
Productivity addresses the output of enployees. Wrk
sinplification addresses how, what, and where activities are
bei ng perforned.

9. Summary. Risk Analysis is a very powerful tool for
devel opi ng and presenting the key argunents often needed by the
deci sion maker to determine the nerits of methods inprovenent
proposals. By use of Risk Analysis, coupled with the use of
Organi zation Anal ysis and Work Distribution Anal ysis, an anal yst
can quickly collect, analyze, and display high payback potenti al
opportunities for consideration.



APPENDI X B

M SSI ON, FUNCTI ONS, TASKS (MFTs) QUESTI ONNAI RE

1. This questionnaire is a tool designed to assist the anal yst
in determning the inpact of additions, changes, and/or
deletions to an activity's M-Ts, workl oad, and nanpower
requirenents. It can also be used to assist with preparation
for inspections by outside agencies such as Naval Audit Service,
Navy | nspector General, and the General Accounting Ofice.

2. The questionnaire is divided into the follow ng categories:

m ssion, functions, tasks, nethodol ogy workl oad, requirenents,
skills, and supporting docunentation. The purpose of the colums
is:

a. Colum 1 — provides the questions to be answered under each
cat egory.

b. Colum 2 - indicates whether the response applies to
peacetinme (PT) — check yes or no.

c. Colum 3 — indicates whether the response applies to
nmobi i zati on (W) - check yes or no.

d. Colum 4 — comrents, self-explanatory.



M SSI ON, FUNCTI ONS, TASKS (MIFs) QUESTI ONNAI RE

M SSI ON PT WI COMMVENTS
QUESTI ONS TO BE ANSWERED
Y

Does your current m ssion statenent provide a
clear, concise statenent of the goals and
obj ectives of the activity?
Is the current m ssion statenent supported by
appropriate regul ati ons?
I s the requested change in m ssion statenent
(addition, nodification, deletion) supported by
appropriate docunentation (e.g., regulation,
instruction, policy letter, etc.)?
Which mssion is affected by the change?
Does the change in mssion result in a change to
wor kl oad?
FUNCTI ONS PT WI COMMVENTS
QUESTI ONS TO BE ANSWERED

Y Y

Does the manpower study clearly list basic
functions?

Are current functions stated as broad areas of
requi red work?

Do current functions support the m ssion
st at enent ?

Does the change in function(s) affect the
peacetine or nobilization m ssion?

Is there a proposed increase in function(s)
required to be perfornmed?




FUNCTI ONS PT COMMENTS
QUESTI ONS TO BE ANSVERED
Y |N
Is the increase in function(s) supported by
sufficient justification?
s there a proposed decrease in function(s)
required to be perforned?
WIIl the activity’s m ssion be adversely affected
if the proposed function(s) is not perfornmed?
s the function perforned at a like activity?
Are the functions related to a maj or output
product or service?
| s a standardi zed function statenment applicable?
TASKS PT COVWMENTS
QUESTI ONS TO BE ANSWERED
Y| N

Does the change in task(s) affect the peacetine
and/ or mobilization m ssion?

Do current tasks describe what is to be done or
what actions are to be taken to conplete a
particul ar function?

Are current tasks described to the major task
| evel ?

Do the tasks adequately define the described
function?

Is there an increase in the nunber of tasks of a
functi on?




TASKS PT COVMVENTS
QUESTI ONS TO BE ANSWERED
Y| N
Is the increase supported by sufficient
justification?
s there a decrease in the nunber of tasks of a
function?
| s the decrease supported by sufficient
justification?
WIIl the activity’'s mssion be adversely affected
if the task(s) is not perfornmed?
Is this task perforned at a |ike activity?
| s a standardi zed task statenent applicable?
WORKL QAD PT COMMENTS
QUESTI ONS TO BE ANSWERED
Y | N

Were workl oad indicators (Ws) used as part of the
met hodol ogy?

If so, are the Ws clearly defined, easily
collectible, and relatable to the
m ssi on/ functi ons?

s there a change in workl oad?

Does the change require a new W?

Is the change directly related to a m ssion or
pr ogr am change?




WORKL OAD PT COMMVENTS
QUESTI ONS TO BE ANSWERED
Y
s the nature of the change docunent ed?
If the workload tends to vary over tine, is
sufficient historical data provided?
Does the change in workload support the requested
i ncrease or decrease in requirenents?
Are there standardi zed Ws?
REQUI REMENTS PT COMMVENTS
QUESTI ONS TO BE ANSWERED
Y

s there an increase in requirenents?

Is there a decrease in requirenents?

Is the increase/decrease tied to a change in MTs
or wor Kkl oad?

If requirements were increased, was a formal work
nmeasur enment techni que used and docunent ed?

Are the increased work-hour/manpower costs
properly docunent ed?

Are the work-hour/ manpower savi ngs properly
docunent ed?

Is there a matrix that shows the difference
bet ween the baseline requirenents and the updated
requirenent ?




MANPOWER TYPE M X/ SKI LL | NFORVATI ON
QUESTI ONS TO BE ANSWERED

PT

COMVENTS

Can the requirenent be filled by a civilian?

Can the requirenent be filled by a contractor?

Does the requirenent require mlitary skills based
on mlitary essentiality codes?

Are mlitary skills supported by an appropriate
occupational classification code (e.g., NEC, AQD)?

Do mlitary skills reflect mninumlevels
required?

METHODOL OGY/ SUPPORTI NG DOCUMENTATI ON
QUESTI ONS TO BE ANSVERED

PT

COMMENTS

Was a formal work neasurenent techni que used?

If so, was it properly docunented?

I f a work measurenent approach was not used, what
was t he met hodol ogy enpl oyed?

Was it properly docunented?

Is the alternate nethodol ogy | ogical, supportable,
and easily tracked?

Does the supporting docunentation support the
manpower requirenments with an RI code of "E" in
t he ANVD?




METHODOL OGY/ SUPPORTI NG DOCUMENTATI ON
QUESTI ONS TO BE ANSWERED

PT

COMVENTS

Are there approval letters on file for shore
manpower requirenments determ nation studies that
wer e postponed (i.e., those to be conpleted after
the initial baseline deadline (30 Sep 95)?

Are there approved waivers on file for
requi renents that were exenpted fromthe shore
manpower requirenments determ nation process?

Is there a matri x that shows the difference
bet ween basel i ne aut hori zati ons and neasured
requi renent s?

Do the results show a savings?

s there a nechanismin place to review and update
the activity's nmanpower requirenments?

Where is the supporting docunentation for manpower
requi renents determ nation studies fil ed?

I s the docunentation filed in an organi zed nmanner?

VWho i s responsible for maintaining these
studi es/reports.




APPENDI X C

PERFORVANCE WORK STATEMENT (PWS) WORKSHEET

1. Ceneral. The PWs Wrksheet (Figure C1) is suggested for
use in describing tasking el enents acconplished at the activity
under study in PWs format. The formis designed for nultiple
uses at the various stages of PWS devel opnent.

a. Use it during the planning phase in devel opi ng the study
strategy to identify the organizational conponents of the
activity. Do this by recording the m ssion statenent on the
formand systenmatically breaking the mssion into functions and
subfunctions until organi zational conponents are defined.

b. Use it during the data gathering phase in refining the
PW5 t o docunent the further systematic breakdown of the work
performed within each organi zati onal conponent. This generally
i nvol ves dividing subfunctions into categories, tasks, subtasks,
and elenments as required to reach the | evel of detail needed to
conduct work neasurenent and met hods study in each conponent.

c. Use it during the data analysis phase in preparing the
final PWs and Ws prior to witing the shore manpower
requi renents determ nation study report.

2. | nstructi ons For Use of the PW5 Wrksheet

a. Conplete the header as required. Use separate forns for
each function during the planning phase breakdown. During data
gat hering, use separate forns for each organi zati onal conponent.

b. Conplete the Code colum using a systemsimlar to that
shown in the exanple of a detailed PWs in Appendix D, or any
al pha/ nuneri c coding systemwhich clearly distinguishes |evels
of detail. It may be possible to use existing organizati onal
codes for function and subfunction breakdown.

c. The Description colum should describe tasking in short
verb and noun statenents. Wen necessary for clarity, add
notes, clarifiers, etc., to the verb/noun statenents. This is
of ten necessary to distinguish one category or task from
anot her.



d. Use the W colum to record the qualitative,
quantitative, and tineliness Ws associated with the desired
| evel of PWS (function or subfunction) for which neasurable data
is available for nonitoring changes in workload. Use this
colum also to identify all directives from higher authority
that support/justify the tasking for the areas covered on the
form



PERFORVMANCE WORK STATEMENT WORKSHEET

PAGE 1 OF 3

ACTI VI TY/ COVPONENT NAME

Scientific Investigations Departnent, NDR

Ul C. 00000 | ANALYST NAME: ADAM T. SPLIT DATE: 3-15-96
WORKLQAD | NDI CATORS &
CODE DESCRI PTI ON TASKI NG DI RECTI VES
1. Medi cal Research and Devel opnent
1.1. I. Prepare and subnit plans and objectives
for five year plan (FYP)
1.1.1. A. Analyze the strategic requirenents EXPERI MENTS/ | NVESTI -
from an operational standpoint GATI ONS CONDUCTED
1.1.2. B. ldentify the strategic goals and
obj ecti ves
1.1.2. 1. 1. Ootain research background QUANTITY: 40 PER MO
mat eri al
1.1.2. 2. 2. Review research background QUALI TY:  ACCEPTABI L-
mat eri al | TY RATE OF 90% OR
1.1.3. C. ldentify the scientifically rel evant H GHER
princi pl es and i deas
1.1 4. D. Refornulate the goals and objectives TI MELI NESS:  CONDUCT
in terms of the principles and ideas IN 4 HOURS OR LESS
1.1.5. E. Apply the principles of scientific ( BUMED 00000. 00)
research design in formulating FYP
1.1.6. F. ldentify the research techni ques
1.1.7. G ldentify the general area of
research experinments to be used to
test the hypot heses
1.1.8. H.  Deternine equi pment requirenents
1.1.09. I. Establish md and | ong-range project
schedul es, m | estones, and objectives
1.2 I'l. Devel op the research proposal for the
short term
1.2.1 A. Analyze the problem from an opera-
tional standpoint
1.2 2. B. ldentify the scientifically rel evant RESEARCH PROPOSAL
princi pl es and i deas SUBM TTED
1.2.2. 1. 1. btain research background
mat eri al
1.2.2. 2. 2. Review research background QUANTITY: 8 PER YR
mat eri al
1.2. 3. C. Refornulate the problemin terns of QUALI TY:  ACCEPTABI L-
the scientifically revel ant | TY RATE OF 75% OR
principles and ideas HI GHER
1.2 4. D. Apply the principles of scientific Tl MELI NESS: COVPLI ANCE
research design in the fornul ation W TH POA M LESTONES
of the proposa
1.2.5. E. ldentify the research techniques (BUMED 0000. 01)
F. ldentify the general area of
1.2.6. research experinments to be used to
test the hypot heses
1.2.7. G Deternine equipnment requirenents
Figure C-1. Exanple of Performance Wrk Statenent (PW5)

Wor ksheet
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APPENDI X D

EXAMPLES OF A

DETAI LED (SECTI ON ONE) AND CONDENSED ( SECTI ON TWO) PWS

SECTI ON ONE

PERFORMANCE WORK STATENMENT

SCI ENTI FI C | NVESTI GATI ONS DEPARTMENT

Medi cal Research and Devel opnent.

Prepare and submt plans and objectives for Future
Year Defense Program ( FYDP).

Anal yze the strategic requirenents from an
oper ational standpoint.

Identify the strategic goals and objectives.

.1 bt ai n research background nmateri al .

.2 Revi ew research background nmateri al .

Identify the scientifically relevant principles
and i deas.

Ref ormul ate the goals and objectives in ternms of
the scientifically relevant principals and ideas.

Apply the principles of scientific research design
in the fornulation of the FYDP.

I dentify the research techni ques.

Identify the general area of research experinents
to be used to test the hypotheses.

Det ermi ne equi pnent requirenents.

Establish m d and | ong-range project schedul es,
m | est ones, and obj ecti ves.

Devel op the research proposal for the short term
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Anal yze the problem from an operational standpoint.

Identify the scientifically relevant principles
and i deas.

(bt ai n research background materi al .

Revi ew research background materi al .

Ref ormul ate the problemin terns of the
scientifically relevant principles and ideas.

Apply the principles of scientific research design
in the fornulation of the proposal.

Identify the research techni ques.

Identify the general area of research experinents
to be used to test the hypotheses.

Det er m ne equi pnent requirenents.

Establish md and | ong-range project schedul e,
m | est ones, and obj ecti ves.

ht ai n funds.

Prepare and submt DD 1498 Research and Technol ogy
Wrk Unit Summary.

Prepare and submt out-year research narratives.

Conduct |iaison wth program nanagers.

Refine the research proposal.

Review existing literatures in the research area.

Di scuss the proposal with other research scientists.

Revi ew rel at ed experi nents.

Identify specific scientific nmethods to be used.

Put together specific or series of experinents.
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Det erm ne and devel op conputer prograns.

Wite flow process charts.

Wite program code.

Test and debug program

Wite documentation.

btain | aboratory equi pnent and materi al s.

Engage in consultation regardi ng equi pnent
requi renents, availability, reliability,
mai nt enance, and conpatibility.

Desi gn | aboratory equi pnent, instrunents, and
syst ens.

Devel op/ fabricate | aboratory equi pnment, apparatus,

and prototype nodel s.

Provi de graphs, sketches, blueprints, and di agrans

of the equi pnent.

Modi fy | aboratory equi pnent.

Eval uate test equi pnent.

Determ ne materials required.

Initiate equi pnrent and material procurenent action.

Conduct experinents/investigations.

Locate and desi gnate experinmental subjects with
t he necessary skills, know edge, etc., to be used
as participants.

Prepare materials and equi pnent.

Conduct tests/experinents.

Provi de phot ographic scientific docunentation for

the research project.

Col | ect data.
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1.7 Anal yze and interpret data.

1.7.1 Organi ze the dat a.

1.7.2 Det erm ne the conpl et eness of dat a.

1.7.3 Enter data into the supporting ADP system
1.7.4 Apply statistical/mathenmati cal techniques.
1.7.5 Anal yze dat a.

1.7.6 Dr aw concl usi ons.

1.8. Prepare reports.

1.8.1 Wite reports of test results and project

acconpl i shnent s.

1.8.2 Revi ew test and project reports.

1.8.3 Det erm ne need for additional experinents.

1.8.4 Publ i sh findi ngs.

1.8.5 Make presentations at scientific neetings (to
i ncl ude providing exhibits in support of
research).

Wor kl oad | ndicators: Medical Research and Devel opnent

I ndi cator: Experinents/Investigations Conducted

St andar d:
Quantity: 40 per nonth
Quality: Experiments/ I nvestigations resulting in
acceptability rate of 90% or hi gher
Ti mel i ness: Conduct Experinent/lnvestigation in 4 hours
or |ess

I ndi cator: Research Proposals Submtted

St andar d:
Quantity: 8 per year
Quality: Proposal acceptability rate of 75% or higher
Ti mel i ness: Submtted in conpliance with POA m | estones
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SECTI ON TWO

PERFORMANCE WORK STATENMENT

SCI ENTI FI C | NVESTI GATI ONS DEPARTMENT

1. Medical Research and Devel opnent. Prepare and submt plans
and objectives for Future Year Defense Program (FYDP); devel op
the research proposal for the short term obtain funds; refine
the research proposal; obtain | aboratory equi pnent and
mat eri al s; conduct experinents/investigations; analyze and
interpret data; and prepare reports.

Workl oad I ndicators. Scientific Investigations Departnent

| ndi cator: Experinents/Investigations Conducted

St andar d:
Quantity: 40 per nonth
Quality: Experiments/ I nvestigations resulting in
acceptability rate of 90% or hi gher
Ti el i ness: Conduct Experinent/lInvestigation in 40

hours or | ess

I ndi cator: Research Proposals Submtted

St andar d:
Quantity: 8 per year
Quality: Proposal acceptability rate of 75% or
hi gher
Ti nel i ness: Submitted in accordance with PQOA m | estones
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APPENDI X E

SAMPLE STAFFI NG STANDARD REPCORT

"SAVPLE ONLY"

STAFFI NG STANDARD
FOR
PROVI DE CONSCLI DATED LAW ENFORCEMENT/ PHYSI CAL SECURI TY SERVI CES

1. Below sumarizes attached staffing standard infornation.

a. Performance Work Statenent. Indentifies what work is
required to be acconplished to the maxi num extent practicable
W thout stating howto do it; Provides workload indicator (W)
definitions and source(s) of count (and where appropri ate,
applicable ranges). It also provides the staffing equation(s)
and applicability statenent.

b. Application Instruction. Provides instructions for
using the staffing equation in conmputing total nanpower required
in a wrk center to acconplish assigned tasking and workl oad as
identified by individual work center Ws, to include additives,
devi ations, and exclusions, if applicable.

c. Staffing Table(s). Shows the quantitative and
qualitative increments of officer, enlisted, and civilian
requi red manpower for the applicable range of the staffing
standard. G vilian grades shown are for manpower planning only,
and shoul d not be used as a basis for assigning grades to
i ndi vi dual positions.

d. Staffing standard universe listing. Lists activities tasked
with the functional responsibilities reflected in the
Performance Wrk Statenent (PW5) and covered by the
applicability statenent.




" SAVPLE ONLY"

PERFORMANCE WORK STATENMENT
L _______________________________________________________________________________________________|

WORK CENTER TI TLE: WORK CENTER | D CODE:
Provi de Consolidated Law Enforcenent/
Physi cal Security Services SEC02. 001

DESCRI PTI ON OF WORK CENTER RESPONSI BI LI TI ES (By Productive
Cat egori es) :

DI RECT

1. Managenent. Plan, direct, and adm ni ster the operation of

t he Law Enf orcenent/ Physical Security (LEPS) Departnent; apply
policies and directives prescribed by higher authority; provide
advi ce and assi stance; review, verify, and approve required
reports; review and endorse incom ng and out goi ng
correspondence; nmaintain |iaison; nmanage training program
devel op and maintain a physical security plan; conduct physical
security survey; prepare and submt Post Validation fornms; serve
on the Physical Security Review Conmttee (PSRC); serve on the
Physi cal Security Review Board (PSRB); prepare security

nodi fication Plan of Action and M| estones (POA&M report;
prepare and submt security departnent budget; prepare request
for waiver of security requirenent; prepare request for
exception to a security standard; nonitor the Loss Prevention
Program nanage the Integrated Security Managenent |nformation
System nmanage the crisis response force programfor the
anti/counter-terrorismand other potential threats; and serve on
the LEPS boards and committees as required.

2. Security Quard Service. Performguard watch comander duty;
perform security guard supervisor duty; provide base entry/exit
control; provide security of base; performIntrusion Detection
System (1 DS) watch; and perform harbor patrol duty.

3. Post Related Duties: Obtain weapon, anmunition, and

equi pnent; travel to watch briefing; travel to post; assune and
relinquish post; travel frompost; turn in weapon, amunition
and equi pnment; and review daily | og.

4. Central Control and Dispatch Duties: Performshift
supervi sor duties; and perform di spatcher duti es.
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Provi de Consol i dated Law
Enf or cenment / Physi cal Security
Servi ces (SEC02. 001)

5. Police Services. Performcrime prevention and crine
detection in assigned patrol area; perform specialized patrol;
ensure enforcenent of installation regulations; perform gane
war den services; operate tenporary detention cell; provide
arnored car service; performwatch command duty; and perform
patrol supervisory duty.

6. Traffic Law Enforcenent. Performtraffic |aw enforcenent;
conduct traffic control; provide information; coordi nate convoy
novenent ; provide convoy escort, operate speed detection

equi pnent; operate breath tester/breath analyzer; issue traffic
citation; enforce parking regul ations; and i npound abandoned
vehi cl es.

7. Prelimnary Vehicle Accident Investigation. Respond to
scene of accident; provide aid to injured personnel; secure

acci dent scene; provide traffic control; exam ne driver
credentials; interview and question personnel; apprehend and
detain crimnal suspect; restore roadway scene to normal traffic
flow, and provide input for notor vehicle accident report.

8. Arnms Room Service. Operate and maintain an arns room
provide clearing pit or drum nmaintain weapon cl eaning area,

i ssue and recei ve weapon, anmunition, and equi pnent; perform

i nventory mai nt enance of equi pnent; and provide other arnms room
servi ces.

9. Resource Protection Program Schedul e i nspection; inspect
resource protection program adm nister resource protection
training; participate in conference; inspect fund security;

i nspect weapon and anmunition security; inspect security of
preci ous netal storage area; nmintain resource protection files;
and process resource protection waiver or exception.

10. Key Security and Lock Control. Miintain central key room
conduct inventory of all issued keys; rotate and nmaintain
security | ocks, padlocks, and/or |ock cores; issue keys for
security | ocks and padl ocks; approve procurenent of all security
| ocks and padl ocks; and control and account for placenent of
entrance seal s.
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Provi de Consol i dated Law
Enf or cenment / Physi cal Security
Servi ces (SEC02. 001)

11. Patrol Dog Service. Performpatrol on validated mlitary
wor ki ng dog post; provide funds escort; assist with riot and
crowd control; assist with civil disaster; protect distinguished
visitor; conduct proficiency training;, and conduct proficiency
denonstration

12. Drug Detector Dog Service. Conduct search; apprehend
of fender; conduct proficiency training; conduct proficiency
denonstration; and maintain training aid.

13. Expl osives Detector Dog Service. Conduct expl osives

i nspection, investigation, or search; report explosives alert to
proper authority; respond to bonb threat to include handl er and
spotter personnel; conduct proficiency training; and conduct
proficiency denonstration.

14. Kenneling. Provide dog care; maintain kennel facility and
equi pnent; maintain kennel sanitation; and provi de kennel
security.

15. Personnel ldentification Badges. (O her than
identification cards for active duty or retired personnel and
dependents.) Receive and review application; transcribe
descriptive data; take fingerprint and photograph; obtain

aut henticating signature; lamnate and trimidentification
badge; conpl ete accountability record; control and protect

uni ssued passes and badges; and nonitor | osses of identification
passes and badges.

16. Personnel ldentification Passes. Receive and review
request; transcribe descriptive data; obtain authenticating
signature; and conplete accountability record.

17. Limted/ Exclusion Security Area Entry Control. Provide

i nspection and control point; and perform pass/badge exchange
entry control. Note: applies only to security post separately
established for the purpose of controlling entry into security
ar eas.
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Provi de Consol i dated Law
Enf or cenment / Physi cal Security
Servi ces (SEC02. 001)

18. Vehicle Registration. Receive and review application form
and issue decal.

19. Driver Record. Maintain driver record; purge file; and
i ssue governnent driver's license.

20. Non-NI'S Investigations. Conduct conmand | egal claim

i nvestigation; conduct comrand security investigation; conduct
command crimnal and related incidents investigation; assist
wi th other investigation upon request; gather evidence at the
crinme scene; prepare and process |ncident Conplaint Report
(ICR); conduct surveillance and make apprehension; nmaintain
liaison with civil and mlitary |law enforcenent authorities;
provi de testinony at judicial proceeding; provide crine

| aboratory services; and perform evidence control custodian
duty.

| NDI RECT

21. Standard Indirect Support. Provide work center supervision
and adm ni stration; maintain supply account and obtain
expendabl e/ nonexpendabl e supplies; maintain operator equipnent;
attend and conduct neetings; performlocal and TAD travel;
conduct and receive training; and perform cl eanup.

ADDI Tl VE

Al. Provide VIP Escort/Protective Guard Services. Provide
Escort/Protective Guard for VIP personnel arriving/traveling in
and around/ departing the activity.

WORKLQOAD | NDI CATORS (Wor kl oad Factors/ Definitions and Source of
Count

| NDI CATOR: X Nunber of Units. The clainmant conputed nunber of

val i dated post requirenents.
St andard: The nunber of claimant conputed Validated Units.
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Quantity: Aver age nunber.
Sour ce: Claimant Certified and approved Post

Val i dati on wor ksheet s.

X1 =(4.5727 (validated post work-hours per week))
145. 136

Thi s val ue nust be conputed by the clai mant using the

staffing standard application instructions provided in article
203 of this report.

Staffing Standard Equati on:

Yo = 232.7609 (X) %%3°

Where Yc = Conput ed nont hly wor k-hours required.

APPLI CABI LI TY: The Provi de Consolidated Law Enforcenent/
Physical Security Staffing Standard applies to all activities
consol idating physical security functions as described by
SECNAV MSG 202050Z JAN 97 wth the exception of Naval

Facility Subic Bay, R P., which is covered in SECO7.
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APPL| CATI ON | NSTRUCTI ONS

203. Staffing Standard Application Instructions

a. Wen directed by maj or manpower clainmant, the
installation's Consolidated Law Enforcenent/Physical Security
Departnent will conplete Post Validation Wrksheets provided by
Appendices D, E, and G of this report and forward themto the
maj or manpower claimant. Use the followng definitions to
assist in conpletion of the post validation forns:

(1) Post. AA position or location at which one or
nore personnel are required to be present whether or not work is
bei ng acconplished. Exanples m ght be a tel ephone sw tchboard,
a service desk, or aretail facility. Exanples of post for
security purposes mght be an entry gate, a vehicle, or a
di spatch desk. Three types of posts are required.

(2) Fixed Posts. AThose posts which require | aw
enforcenment or security personnel to remain at one point or
within a specific area. These will include posts at gates,
towers, traffic control posts, etc.

(3) Mobile/Roving Patrol Posts. AThose posts which
require security or |aw enforcenent personnel to provide
surveill ance over | arge areas such as station perineters, |arge
anmuni ti on storage areas, etc. Personnel may be on foot or
notorcycle, in a vehicle or boat, or in sone other conveyance.
(Note: while wal king patrols around a building or within a
fenced conpound may properly be classified as either fixed or
nobil e, the classification does not affect the workl oad factor
used in the standard.)

(4) Adm nistration Posts. AAIl fixed or one-of-a-kind
positions and all post requirenents not classified as either
fixed or nobile/roving patrol posts required to provide Law
Enf or cenent / Physi cal Security Services. Nornmally, these are
posts associated wi th nmanagenent and control functions such as
Shift Supervisors, Dispatchers, Intrusion Detection System (IDS)
nmonitors, etc. It should be noted that the true definition of a
post is violated in this definition. This was done
intentionally to include supervisory positions. The dispatcher,
IDS nonitors, and field supervisors are true post requirenents.
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The Shift/Watch Supervisor, Operations Oficer, Chief of Police,
etc., are exanples of fixed requirenents.

b. Total Consolidated Law Enforcenent/Physical Security
requi renents are determ ned by conputation of the nodel:

Yc = 232. 7609( Xy) - 943

The first step in the conputation is to determ ne the val ue
of Xi.

X1 = 4.5727 (validated post work-hours per week)
145. 136

Comput ation of X; by O ai mant ( EXAMPLE)

(1) daimant |ist each approved vali dated post
separately and include for each a statenent indicating the
nunber of personnel per shift, the nunber of shifts required per
day, the nunber of days the post nust be nmanned each week, and
whet her post-related duties (see below) are required. Post-
related duties are defined as those duties required to be
performed incident to assum ng and/or relinquishing a post,

i ncl udi ng obt ai ni ng a weapon, anmmunition, and other equi pnent,
traveling to pre-watch briefing, attending pre-watch briefing,
reviewing daily log, traveling to post, assum ng and
relinquishing the post, traveling fromthe post back to the
assenbly area, turning in the weapon, amrunition, and ot her
equi pnent .

Post #1 (patrol): 1 person, 24 hours, 7 days, 3 shifts per
day requiring post-related duties.

Post #2 (patrol): 1 person, 24 hours, 7 days, 3 shifts per
day requiring post-related duties.

Post #3 (gate): 1 person, 10 hours, 5 days, 2 shifts per
day requiring post-related duties.

Post #4 (gate): 1 person, 2 hours, 5 days, 1 shift per day,
no post-rel ated duties.

Post #5 (gate): 2 persons 16 hours, 7 days, 2 shifts per
day requiring post-related duties.
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Post #6 (gate): 1 person, 8 hours, 2 days, 1 shift per day
requiring post-related duties.

Post #7 (dispatcher): 1 person, 24 hours, 7 days, 3 shifts
per day requiring post-related duties.

Post #8 (field supervisor): 1 person, 24 hours, 7 days, 3
shifts per day requiring post-related duties.

(2) Using the post conputation format bel ow, conpute the
weekly work-hours required to staff each post and include a
standard al |l owance of .5 work-hours per person, per watch, when
post related duties are necessary.

A B C D E F G
POST NO. POST POST- TOTAL | DAYS/ HOURS
# PERS HRS/ DAY | RELATED | HRS/ DAY | WEEK VEEK

REQD DUTI ES (C+D) ( BXEXF)
1 1 24 1.5 25.5 7 178.5
2 1 24 1.5 25.5 7 178.5
3 1 10 1.0 11.0 5 55.0
4 1 2 0.0 2.0 5 10.0
5 2 16 1.0 17.0 7 238.0
6 1 8 .5 8.5 2 17.0
7 1 24 1.5 25.5 7 178.5
8 1 24 1.5 25.5 7 178.5

Val i dat ed Post Wbr k- hours per week = 1034.0

(3) Conpute total validated weekly work-hours for al
posts and apply the result to the fornul a:

4.5727 (validated Post Wrk-hours per week)
145. 136

usi ng exanple data, the correct conputation for X; is:
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4.5727 (1034) = 4728.17 = 32.58 C aimant report val ue of
145. 136 145. 136 X; to NAVMAC

Xy = 32.58, now substitute the value of X; into the
manpower nodel and sol ve for Y.

Sanpl e Manpower Model Conputation

Yo = 232. 7609 (X) 94%°

Yc = 232.7609( 32. 58) - 943

Yc = 232. 7609 (26.7590)

Yc = 6228.45 required nonthly work-hours

(4) Enter the staffing table for Provi de Consoli dated
Law Enf or cenent/ Physi cal Security Services (SEC02.001) with the
6228.45 total required nonthly work-hours figure. Using the
appropriate colum for the value conputed for Yc, the manpower
requi renents and associated skills are displayed in that col um.
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12. STAFFI NG TABLE

WORK CENTER/ RFC CODE:

PROVI DE CONSOLI DATED LAW ENFCRCEMENT AND PHYSI CAL SECURI TY ( SEC02. 001)
| |

[
v | oesi autor | nose £ | BREAKPOINTS: COVPUTED MONTHLY WCRK- HOURS

MANPOAER REQUI REMENT/ E | GRADE/ RATE/ | NEC/ A
PCSI TI ON Tl TLE C RATI NG Cl V AQD C *3555. 84 3700. 98 3846. 11 3991. 25 4136. 39 4281. 52 4426. 66

PAYPL- 3700. 97 3846. 10 3991. 24 4136. 38 4281.51 4426. 65 4571.78

SERI ES- GR

MANPOAER REQUI RENENTS

LES OFF SHRACT (OR) 1000H ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS- 080- 13
LES OFF SHRACT (COR) 10001 ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS-080- 12
LES OFF SHRACT (OR) 1000 ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS-080- 11
LES OFF SHRACT (OR) 1000K ** 2775
SUPV PHYS| CAL SECURI TY SPEC GS- 080- 09 1 1 1 1 1 1 1
LES OFF SHRACT (OR) 1000L ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS- 080- 09
MASTER- AT- ARMS ( OR) MACM
SECURI TY FORCE SUPERVI SCR GS-08X- 11
MASTER- AT- ARMS ( OR) MACS
SECURI TY FORCE SUPERVI SCR GS- 08X- 09
MASTER- AT- ARMS ( OR) MACH * *
SECURI TY FORCE SUPERVI SCR GS- 08X- 07 1 1 1 1 1 1 1
MASTER- AT- ARMS ( OR) MAL* **
SECURI TY FORCE SUPERVI SOR GS- 08X- 06 5 5 5 5 5 5 5
MASTER- AT- ARMS ( OR) A2 * *
SECURI TY FORCE GS- 08X- 05 1 1 1 1 1 1 1
PETTY OFFI CER (OR) P8 954X
SECURI TY FORCE GS- 08X- 04 8 8 9 9 10 10 11
PETTY OFFI CER (OR) P8 954X
SECURI TY FORCE GS- 08X- 03 8 9 9 10 10 11 11
YEOMAN ( OR) YNL
CLERK- TYPI ST GS-322-06 1 1 1 1 1 1 1
YEOMAN ( OR) YN2
CLERK- TYPI ST GS-322-05
YEOMAN ( OR) YN3
CLERK- TYPI ST GS-322- 04
YEOMAN ( OR) YNSN
CLERK- TYPI ST GS-322-03
TOTALS 25 26 27 28 29 30 31
* LOWER EXTRAPCLATION LIM T

*x MAY BE FI LLED BY EQUI VALENT GRADE LDQ CWD DESI GNATOR 649X/ 749X.
*** MAY BE FILLED BY EQUI VALENT PETTY OFFI CER W TH APPROPRI ATE 954X NEC.
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1
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94 PAGES

12. STAFFI NG TABLE

WORK CENTER/ RFC CODE:

PROVI DE CONSCOLI DATED LAW ENFORCEMENT AND PHYSI CAL SECURI TY ( SEC02. 001)
| |

[ [ [ [
BREAKPOI NTS: ED HLY - HOUR
v | oes awrcr | noee . al NTS COMPUTED MONTHLY WORK- HOURS

MANPOAER REQUI REMENT/ E | GRADE/ RATE/ | NEC/ A
PCSI TI ON Tl TLE C RATI NG Cl V Aq) C 4571.79 4716. 93 4862. 07 5007. 20 5152. 34 5297. 47 5442.61

PAYPL- 4716. 92 4862. 06 5007. 19 5152. 33 5297. 46 5442. 60 5587. 74

SERI ES- GR

MANPOAER REQUI RENENTS

LES OFF SHRACT (OR) 1000H ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS-080- 13
LES OFF SHRACT (COR) 10001 ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS- 080- 12
LES OFF SHRACT (COR) 10003 ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS-080- 11 1 1
LES OFF SHRACT (COR) 1000K ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS- 080- 09 1 1 1 1 1
LES OFF SHRACT (OR) 1000L ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS- 080- 09 1 1
MASTER- AT- ARMS ( OR) MACM
SECURI TY FORCE SUPERVI SOR GS-08X- 11
MASTER- AT- ARMS ( OR) MACS
SECURI TY FORCE SUPERVI SOR GS- 08X- 09 1 1 1 1 1
MASTER- AT- ARMS ( OR) MACK * *
SECURI TY FORCE SUPERVI SCR GS- 08X- 07 1 1 1 1 1 1 1
MASTER- AT- ARMS ( OR) MAL* **
SECURI TY FORCE SUPERVI SCR GS- 08X- 06 5 5 5 5 5 5 5
MASTER- AT- ARMS ( OR) A2 * *
SECURI TY FORCE GS- 08X- 05 1 2 2 2 2 2 2
PETTY OFFI CER (OR) PCB 954X
SECURI TY FORCE GS- 08X- 04 11 11 11 11 12 12 12
PETTY OFFI CER (OR) P8 954X
SECURI TY FORCE GS- 08X- 03 11 11 11 12 12 12 13
YEOMAN ( OR) YNL
CLERK- TYPI ST GS-322-06 1 1 1 1 1 1 1
YEOMAN ( OR) YN2
CLERK- TYPI ST GS- 322- 05
YEOMAN ( OR) YN
CLERK- TYPI ST GS-322- 04
YEOMAN ( OR) YNSN
CLERK- TYPI ST GS-322-03 1 1 1 1 1 1 1
TOTALS 32 33 34 35 36 37 38
* LOMER EXTRAPCLATION LIM T

*x MAY BE FILLED BY EQUI VALENT GRADE LDQ CWD DESI GNATOR 649X/ 749X
*** MAY BE FI LLED BY EQUI VALENT PETTY OFFI CER W TH APPROPRI ATE 954X NEC.
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12. STAFFI NG TABLE

WORK CENTER/ RFC CODE:

PROVI DE CONSCOLI DATED LAW ENFORCEMENT AND PHYSI CAL SECURI TY ( SEC02. 001)
| |

BREAKPO! NTS: ED HLY - HOUR
v | oes awrcr | noee . Ol NTS COVPUTED MONTHLY WORK- HOURS
MANPOWER REQUI REMENT/ E | GRADE/ RATE/ | NEC/ A
POSI TI ON Tl TLE Cc | RATING OV AQD c 5587.75 | 5732.88 5878. 02 6023. 15 6168. 29 6313. 43 6458. 56

PAYPL- 5732. 87 5878. 01 6023. 14 6168. 28 6313. 42 6458. 55 6603. 69

SERI ES- GR

MANPOWER REQUI REMENTS

LES OFF SHRACT (OR) 1000H ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS- 080- 13
LES OFF SHRACT (OR) 10001 ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS- 080- 12
LES OFF SHRACT (OR) 1000J ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS- 080- 11 1 1 1 1 1 1 1
LES OFF SHRACT (OR) 1000K ** 2775
SUPV PHYSI CAL SECURI TY SPEC GS- 080- 09
LES OFF SHRACT (OR) 1000L ** 2775 1 1 1 1 1 1 1
SUPV PHYSI CAL SECURI TY SPEC GS- 080- 09
MASTER- AT- ARMS ( OR) MACM
SECUR TY FORCE SUPERVI SOR GS- 08X- 11
MASTER- AT- ARMVB ( OR) MACS
SECUR TY FORCE SUPERVI SOR GS- 08X- 09 1 1 1 1 1 1 1
MASTER- AT- ARMVB ( OR) MACH * *
SECURI TY FORCE SUPERVI SOR GS- 08X- 07 1 1 1 1 1 1 1
MASTER- AT- ARMS ( OR) MAL* * *
SECURI TY FORCE SUPERVI SOR GS- 08X- 06 5 5 5 5 5 5 6
MASTER- AT- ARMS ( OR) MA2* * *
SECURI TY FORCE GS- 08X- 05 2 2 3 3 3 3 3
PETTY OFFI CER (OR) PCB 954X
SECURI TY FORCE GS- 08X- 04 13 13 13 14 14 14 14
PETTY OFFI CER (OR) PCB 954X
SECURI TY FORCE GS- 08X- 03 13 14 14 14 14 15 15
YEOVAN ( OR) YNL
CLERK- TYPI ST GS- 322- 06 1 1 1 1 1 1 1
YEOVAN ( OR) YN2
CLERK- TYPI ST GS-322-05
YEOVAN ( OR) YN3
CLERK- TYPI ST GS- 322- 04 1 1 1
YEOVAN ( OR) YNSN
CLERK- TYPI ST GS- 322-03 1 1 1 1 1 1 1
TOTALS 39 40 41 42 43 44 45

*x MAY BE FILLED BY EQUI VALENT GRADE LDQ CWD DESI GNATOR 649X/ 749X
*** MAY BE FILLED BY EQUI VALENT PETTY OFFI CER W TH APPROPRI ATE 954X NEC.
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UNI VERSE LI STI NG FOR CONSCOLI DATED
LAW ENFORCEMENT/ PHYSI CAL SECURI TY ( SECO02. 001)

ACTIVITY
COVIVAND u C CCODE
Chi ef of Naval Operations (OP-09BF)

WAR COLLEGE NEWPORT RI 00124 7932033300
* HEADQUARTERS NAVDI ST WASH NAVSUPPACT DC 33355 3397093522
*NAVAL ACADEMY ANNAPOLI S MD 42082 7010020005

POST GRADUATE SCHOOL MONTEREY CA 62271 7685016600

NAVAL OBSERVATORY WASHI NGTON DC 62285 4467000100
Chi ef of Naval Research

NAVAL RESEARCH LABORATORY WASHI NGTON DC 00173 3860010000
Commander Naval Medi cal Comrand
*NAVAL HOSPI TAL PORTSMOUTH VA 00183 3435072000
Commander Naval Air Systens Command

NAVAVI ONCCEN | NDI ANAPOLI'S I N 00163 1316002500

NAVAL Al R TRAI NI NG CENTER PATUXENT RI VER MD 00421 1472070000

NAVAL Al R STATION PT MUGU CA 0429A 1452074000

PACI FI C M SSI LE RANGE FACI LI TY BARKI NG

SANDS HI 0534A 2320000700

NAVAL Al R PROPULSI ON CENTER TRENTON NJ 62376 1472060000
Commander Naval Supply Systens Command

SHI P PARTS CONTROL CENTER MECHANI CSBURG PA 00104 5852000200
*NAVAL SUPPLY CENTER QAKLAND CA 00228 6170065000
*NAVAL SUPPLY CHEATHAM ANNEX NORFOLK VA 60138 6170050006
Commander Naval Sea Systens Command

PORTSMOUTH NAVAL SHI PYARD PORTSMOUTH NH 00102 5867065000

NAVAL WEAPON STATI ON YORKTOMN VA 00109 6035005000

* DATA COLLECTI ON SI TES
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" SAVPLE ONLY"

UNI VERSE LI STI NG FOR CONSCLI DATED

LAW ENFORCEMENT/ PHYSI CAL SECURI TY ( SEC02. 001)

COMVAND

NAVAL WEAPON SUPPORT CENTER CRANE | N
NAVAL ORDNANCE STATI ON | NDI ANHEAD MD
NORFCOLK NAVAL SH PYARD PORTSMOUTH VA
NAVAL WEAPONS STATI ON CHARLESTON SC
NAVAL ORDNANCE STATI ON LQUI SVI LLE KY
HUNTERS PO NT NAVAL SHI PYARD SF CA
PUGET SOUND NAVAL SHI PYARD BREMERTON WA
NAVUSEAWARENGSTA KEYPORT WA

NAVAL WEAPONS STATI ON CONCORD CA
NAVAL WEAPONS STATI ON EARLE NJ

NAVAL WEAPONS STATI ON SEAL BEACH CA

uc
00164
00174
00181
00193
00197
00217
00251
00253
60036
60478
60701

Commander Naval Facilities Engi neeri ng Command

CONSTRUCTI ON BATTALI ON CENTER DAVI SVI LLE Rl

62578

CONSTRUCTI ON BATTALI ON CENTER PT HUENEME CA 62583

CONSTRUCTI ON BATTALI ON CENTER GULFPORT M5

Director Strategic Systens Project Ofice

SUBMARI NE BASE KI NGS BAY GA
STRATEG C WEAPONS FACI LI TY PACI FI C
S| LVERDALE WA

Commander in Chief U S. Atlantic Fleet

SUBMARI NE BASE NEW LONDON GROTON CT
*NAVAL Al R STATI ON JACKSONVI LLE FL
*NAVAL Al R STATI ON KEY WEST FL
NAVAL Al R STATI ON GUANTANAMO BAY CUBA
NAVAL STATI ON ROOSEVELT ROADS PUERTO RI CO
NAVAL FACI LI TY BERMUDA
NAVAL FACI LI TY ANTI GUA
NAVAL FACI LI TY ARGENTI A NEW FOUNDLAND
CANADA
NAVAL Al R STATI ON BRUNSW CK ME
*NAVAL Al R STATI ON OCEANA VI RG NI A BEACH VA

E- 15

62604

42237

63402

00129
00207
00213
00306
00389
57038
57049

57075
60087
60191

ACTIVITY
CODE
3052000500
4621000900
5867065100
6035000500
4621001100
5867080000
5867015000
6303060000
6035001000
6035007000
6035003000

2506010000
2506060000
2506019800

6078065000

4111001000

6078060000
1452043600
1452048400
1452038800
6029066500
1089000100
1089001200

1089005000
1452020800
1452065900



" SAVPLE ONLY"

UNI VERSE LI STI NG FOR CONSCLI DATED

LAW ENFORCEMENT/ PHYSI CAL SECURI TY ( SEC02. 001)

COMVAND

NAVAL Al R STATION CECI L FI ELD JAX FL
*NAVAL STATI ON MAYPORT FL

NAVAL STATI ON GUANTANAMO BAY CUBA
*NAVAL STATI ON CHARLESTON SC

NAVAL STATI ON BROOKLYN NY

NAVAL STATI ON PHI LADELPH A PA

NAVAL AMPHI Bl QUS BASE LC NORFOLK VA

COMVANDER NAVAL BASE NORFOLK VA

NAVAL Al R STATI ON BERMJUDA

NAVAL STATI ON KEFLAVI K | CELAND

NAVAL STATI ON RODVAN PANANVA CANAL PANANA

NAVAL FACI LI TY RAF BRAWY WALES UK

NAVAL STATI ON NEW ORLEANS LA

Commander in Chief U S. Naval Forces Europe

NAVAL SUPPCORT ACTIVITY NAPLES GAETA | TALY
*NAVAL SUPPORT ACTIVITY HOLY LOCH SCOTLAND

UK

NAVAL SUPPORT ACTI VI TY SOUDA BAY CRETE
GREECE

NAVAL SUPPCRT OFFI CE LA MADDALENA | TALY

NAVAL STATI ON ROTA SPAI'N

NAVAL SUPPCORT ACTI VI TY NAPLES | TALY

NAVAL Al R STATI ON SI GONELLA SICILY | TALY

NAVAL ACTI VI TI ES LONDON ENGLAND UK

Chi ef of Naval Education and Training

ADM NI STRATI ON COVVAND NAVTRACEN GL I L
*NAVAL Al R STATI ON PENSACCLA FL
*NAVAL Al R STATI ON CORPUS CHRI STI TX
*FLEET COVBAT TRAI NI NG CENTER DAM NECK VA
NAVAL Al R STATI ON MEVMPH S M LLI NGTON TN
ADM NI STRATI ON COMVAND NAVTRACEN SD CA

E- 16

30829

46126

46127
46128
46129
46130
46131
62585

00128
00204
00216
00281
00639
0414A

ACTIVITY
CODE
1452025000
6029052000
6029028400
6029021000
6029004700
6029061800
1536040000
1860050000
1452018400
6090410000
6029005000
1089002200
6029056800

3051000807

3051000501

3051094501
3048001201
6029067002
3051000801
1452091001
3050050000

1095030000
1452073600
1452029200
6135002000
1452056700
1095060000



APPENDI X F

DATA CONSOLI DATI ON AND SKI LL DI STRI BUTI ON

1. General. This appendi x provides instructions for using the
Wor k- Hour Requi renents Consol i dation Sheet to consolidate

measur ed/ requi red work-hours into quantitative nmanpower

requi renents and using the Manpower Distribution Chart to
determ ne qualitative manpower requirenents. An overview of the
data consolidation and skill distribution process is provided in
Figure F-1.

OP AUDIT
DATA SHEETS

OTHER WORK-HOURS

(MONTHLY ALLOWED WORK-HOURS

E:;HCCfLTEE?RWTOTALS) MINIMUM MANPOWER

( S) COMPUTATION

(POST MANNING/STANDBY)
SYNTHESIS, GTT, ETC.

p| OPAUDIT (MONTHLY ALLOWED WORK-HOURS)
SKILL (WHOLE #s)
WORKSHEET
(MONTHLY ALLOWED WORK- v
HOURS BY CATEGORY, SKILL, v WORK-HOUR
TOTALS) (WHOLE #s) REQUIREMENTS
»| MANPOWER | m EQUAL m CONSOLIDATION
DISTRIBUTION SHEET
CHART A
(MONTHLY ALLOWED WORK-HOURS)
(MONTHLY ALLOWED WORK-HOURS \(AA/\ijUKSJSL\JNR%RTKoSr\;\('\)Ar\F}LNL% VALUES
BY CATEGORY/SKILL FOR - .
» WORK SAMPLING ANALY SIS/REDISTRIBUTION) COMBINES WORK-HOURS FROM ALL
L
SKILL WORKSHEET (WHOLE #s) MEASUREMENT METHODS)
(WHOLE #s)
(MONTHLY ALLOWED WORK-HOURS
BY CATEGORY, SKILL, TOTALS)
(WHOLE #s)
WORK
DAILY WORK »| WORK SAMPLING » SAMPLING
SAMPLING RECAP SHEET COMPUTATION
OBS SHEETS SHEET
(CONSOLIDATION OF OBS BY CATEGORY;
(OBSERVATIONS BY DAILY/CUMULATIVE OBS/PERCENTAGES; (ALLOWED WORK-HOURS BY
CATEGORY/SKILL) ASSIGNED/AVAILABLE WORK-HOURS) CATEGORY TOTALS)
(WHOLE #s) (WHOLE #s)

Figure F-1. Overview of Data Consolidation and Skill
Di stribution Process
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2. Work-Hour Requirenents Consolidation Sheet. Shore required
manpower baselines and staffing standards are based on all owed
wor k- hours per nonth. |n nost cases, work-hour data will have
been neasured or collected by nore than one nethod, and nust be
consolidated by category and reflected in allowed nonthly
wor k- hours before the final conputation process can proceed.
Wor k- hour data devel oped by Op Audit will already be in this
form Data devel oped by work sanpling, however, will have to be
adjusted to reflect an average work nonth. Use the Wbrk-Hour
Requi rement s Consol i dati on Sheet to aggregate nonthly all owed
wor k- hour s obt ai ned fromwork sanpling, Op Audit, and ot her
speci al i zed work neasurenent, and to conbi ne validated m ni num
manni ng and standby requirenents with the neasured work-hours.
The form al so provides for conversion of total nmonthly all owed
wor k- hours to quantitative requirenents.

3. Instructions For Preparing The Wrk-Hour Requirenents
Consol i dation Sheet (Figure F-2). Figure F-2 is a properly
conpl eted Wor k- Hour Requi renments Consolidation Sheet.
Instructions for preparing this formare as foll ows:

a. Conplete the header information, including the specific
or gani zati onal conponent.

b. Conpute "Total Monthly Allowed Tine" for each category
and for the conplete work center.

(1) Colum A. Enter the productive categories of work,
preferably in the order listed on the PWs.

(2) Colum B. Enter the allowed work-hours for each
category taken from Colum F of the Wrk Sanpling Conputation
Sheet .

(3) Colum C. Enter nonsanpl ed overtinme recorded during
the sanpling study, by category and total.

(4) Colum D. Enter the sumof entries in Colum B and
C for each category and total.

(5 Colum E. In the space provided in the heading,
enter the adjustnent factor (three deciml place figure),
conputed as fol |l ows:

Adj ust ment Factor = Aver age nunber of working days/nonth
Nurmber of sanpling days included in study




WORK- HOUR REQUI REMENTS CONSOLI DATI ON SHEET

DATE: 10/ 19/ 96

ORG.  COMPONENT:

BASE SECURI TY OPERATI ONS DI VI SI ON

ANALYST:

H. ROCKCE

U C XXXXX ACTIVITY: WETLANDS NAVAL STATI ON
ALLOVED TI ME FROM MONTHLY ALLOWED FROM
MONTHLY TOTAL MONTHLY
NO. PRODUCTI VE CATEGORI ES SAVI\)gI?rNG N&EQTNF:\-/ED SLEIBELOCEAL AR lésl-l_—%a5A)LXLDOAE P OP AUDI T OTHER ALL[?E/E:D+G']I' 'VE
» (B) (9 (D) (B (F) (9 (H
1 MANAGEMENT 86 86 90 62 152
2 SECURI TY GUARD SERVI CES 621 10 631 659 659
3 POST RELATED DUTI ES 2467 2467
4 POLI CE SERVI CES 776 776
5 TRAFFI C LAW ENFORCEMENT 574 574
6 ARMS ROOM SERVI CE 130 130
7 RESOURCE PROTECTI ON 235 235 246 18 264
8 SUPERVI SI ON 85 85 89 196 285
9 ADM NI STRATI ON 65 65 68 37 105
10 SUPPLY 56 56 59 37 96
11 EQUI PMENT MAI NTENANCE 44 44 46 15 61
12 MEETI NGS 160 160 167 78 245
13 TRAVEL 51 51 53 42 95
14 TRAI NI NG 75 75 78 55 133
15 CLEAN UP 40 40 42 29 71
1518 10 1528 1597 2031 2485 6113
TOTAL
NOTES: (1) 20 days work sanpling TOTAL WORK- HOURS 6113
(2) "Oher" nonthly allowed work-hours from M ni nrum Manpower Conputati on Sheet. REQUI RED
FRACTI ONAL MANPOWER 42.119
(TOTAL/ 145. 136)

Figure F-2. Exanpl e of Work- Hour

F-3

Requi renent s Consol i dati on Sheet




Exanple. A five-day work week with 20 sanpling days included in
t he data:

Adj ust ment Factor = 20.908 = 1.045
20

Mul tiply each figure in Colum D by this adjustnent factor and
enter the product rounded to whol e work-hours in Colum E and
total.

(6) Colum F. Enter the allowed tinme from operationa
audit by category and total from Columm J of the QOperational
Audit Data Sheet.

(7) Colum G Enter justified nonthly allowed work-hours
by category from ot her supporting work-hour docunentation/
measur enent determ nations, including m ni num nmanpower
conputation, tinme study, GIT, and queuing theory. These
wor k- hour sources should be identified in the "Remarks" bl ock at
the bottom of the form

(a) If the work center/conponent includes "post
manni ng" requirenents validated by use of a M ni num Manpower
Comput ati on Sheet, enter m ni numrequired work-hours from Col um
J of that sheet in Colum G |If work-hours are not associ ated
with a neasured category, add an additional category, "M ninum
Manni ng Positions” in Colum A and enter the necessary m ni num
manpower requirenment work-hours in Colum G

(b) If the work center/conponent requires standby
time, enter the necessary standby work-hours in Colum G of the
category associated with the standby requirenent.

(8) Colum H  Enter the sumof the entries in Colum E,
F, G and total.

(9) Convert to fractional manpower by dividing Colum H
total by 145.136 and indicate fractional manpower required at the
bottom of the form

c. \Wen using the Wirk-Hour Requirenents Consolidation Sheet
to consol i date neasurenent data for staffing standard
devel opnent, prepare a separate formto reflect work-hour data
for each additive category/task. (Measurenent instructions wll
dictate reporting requirenents.)



3. Manpower Distribution Chart

a. Use the Manpower Distribution Chart to consolidate
nont hl y wor k- hours by work category and qualitative (skill)
requi renents. Prepare separate charts for each organi zati onal
conponent. Col umm headi ngs show m nimum skill |evels required
to performthe work. Mlitary billet colum headings will show
appropriate mlitary title, quality designators, and MECs;
civilian colum headings will reflect appropriate civilian
title, series, and grade.

b. Use assistance fromthe Human Resources O fice and
vari ous OPM position classification guidelines in determning
civilian pay grades and job series. Use NAVPERS 158391 and
NAVPERS 18068F for mlitary skills.

4. Instructions For Use O The Manpower Distribution Chart
(Figures F-3 and F-4)

a. Spread required work-hours gathered through work
nmeasur enment for each productive category, as nodified by nethods
i nprovenent, fromthe Qperational Audit Skill Wrksheet, Work
Sanmpling Skill Wrksheet, and any appropriate supporting
wor ksheets. Enter derived standby, as conputed by use of a
M ni nrum Manpower Comnputation Sheet or shift profile analysis, in
the appropriate skill requirenent columms of the category
generating standby work-hours. (Study back-up should include
justification for any standby tinme.) Enter required work-hours
reflecting "post manni ng" whol e m ni num manpower requirenents in

appropriate productive category skill colums and "box in"
entries. |If a category includes like skill work-hours in
addition to the post manning requirenent, reflect nmultiple line
entries for that category. Identification of these work-hours
as separate entries will ensure their retention as whol e

manpower requirenments foll ow ng manpower distribution analysis.
Whol e manpower requirenent adjustnments may be considered within
the post manning requirenent total. Conplete the Manpower
Distribution Chart. (Check "Existing" block (see Figure F-3).)
Mont hly wor k- hour totals, with all owance for rounding error,

nmust agree with "Total Monthly Allowed Tine" reflected in Col um
"H' of the Wbrk-Hour Requirenents Consolidation Sheet.

b. To conmpute requirenents for each skill level, divide the
total nonthly work-hours for each colum by the nonthly WAF of
145. 136 work-hours and round to two decinmals. Leave the total
requi renents for the conponent blank. c¢c. Using a second
Manpower Distribution Chart (check "Reconmended"” bl ock (see
Figure F-4)), show the results of noving transferable workl oad
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to other skills/skill levels to bring the total work-hours for
each colum as close as possible to the fractional cutoff val ue
associated with a whol e nunber multiple of the 145. 136 hours per
nmonth WAF. The total nunber of skills/skill levels may be | ess
than the nunber on the original Manpower Distribution Chart.

Al'l inmprovenents and study results that affect skills/skil

| evel s within the conponent should be reflected on the
"Reconmended” chart. If there is workload that is definitely
not transferable, sone colums nmay still add up to slightly nore
or less than a whol e nunber of manpower requirenents. "Post
manni ng" m ni nrum manpower requirenents will be carried forward
fromthe "Existing" Manpower Distribution Chart w thout

adj ustment other than internal to this work-hour block, as

di scussed above in paragraph 4a.

d. Sum "Total Monthly Wrk-hours” val ues across the bottom
to obtain the total required work-hours and cross check agai nst
sum of Monthly Work-hour Totals colum. This total should be
the sane as on the "Existing” Manpower Distribution Chart and on
t he Wor k- Hour Requi renents Consol i dati on Sheet.

e. Divide total nonthly work-hours for each col um by
145. 136 work-hours and determ ne whol e requirenents based on the
follow ng fractional manpower cutoff val ues:

Requi red Manpower Fracti onal Manpower Cutoff
. 072
. 144
. 216
. 288
. 360
. 432
. 500
7 + . 500

~NOoO OO~ WNPRE

Q\ICDU'I-hOOI\JH
D
=

f. Total the number of requirenents across the bottomto
determ ne the final nunber of manpower requirenents needed for
total required work-hours. Total manpower requirenents cannot
exceed whol e manpower requirenments supported by the Tot al
Recommended Wor k-hours value (wth fractional manpower cutoff
val ue considered). The final skill requirenment nunbers
represent the manpower mx required to acconplish current
wor k| oad.

g. Total activity manpower requirenments are built, by UC,
fromthe organi zati onal conponent "Recomrended"” Manpower
Distribution Charts and forwarded as a total activity
reorgani zati on by TFMVS.



MANPOWER DI STRI BUTI ON CHART ANALYST: H. ROCKCE DATE: 10/ 22/ 96 PAGE 1 OF 2
EXI STI NG X ucC XXX1X REQUI REMENT/ POSI TI ON Tl TLE, GRADE/ RATE, NOBC, NEC, AQD, AND MEC CODE -
RECOMVENDED
COVPONENT: L|s|1fP|s|cfP|s|cls|o]l]cls|o]cls|o|lc)jPr]|oc P| G
E H 0 H P S H P S V] F S u F S V] F S o S o S
S o 0 Y E - Y E - P C - P C - P F - L - L -
R 0 S C 0 S C 0 R R 0 R R 0 R ! 0 | 0 | 0
o E J | 8 | 8 Y ! 8 Y ! 8 Y D 8 [} 8 (o} 8
BASE SECURI TY, OPERATI ONS ° & - 8 ol 8 ols °18)¢c)¢ 18
Dl VI SI ON FlAal2]A -p A -fPlE]l-QP|lE]-FP|T]|- - -
1 Cc 7 L 0 L 0 (o] T 0 (o] T 0 o E 0 o 0 (o] 0
C T 7 9 7 L E 9 L E 6 L C 5 F 4 F 3
E 5 S S | [} | (o} | T [} (o}
R E E E C T C T C R R
MONTHLY
NO. PRODUCTI VE CATEGORI ES HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS ngm"gR
1 MANAGENMENT- 26 14 13 37 12 152
2 SECURI TY GUARD SVS 20 78 162 218 181 659
3 POST RELATED DUTI ES 487 924 1056 2467
4 POLI CE SERVI CES 10 308 35 125 298 776
5 TRAFFI C LAW ENFORCEMENT 10 366 198 574
6 ARMS ROOM SVS 73 37 20 130
7 RESOURCE PROTECT 47 117 18 82 264
8 SUPERVI SI ON 30 33 26 75 121 285
9 ADM NI STRATI ON 3 30 3 39 30 105
10 SUPPLY 17 3 29 47 96
11 EQUI PMENT MAI NTENANCE 16 45 61
12 MEETI NGS 28 18 18 25 51 8 45 52 245
13 TRAVEL 18 10 14 8 24 2 3 16 95
14 TRAI NI NG 10 14 4 28 5 35 37 133
15 CLEANUP 7 2 17 45 71
TOTAL MONTHLY WORK- HOURS 152 152 150 138 912 630 1872 2107 6113
TOTAL REQUI REMENTS/ POSI TI ONS 1.05 1.05 1.03 .95 6. 28 4.34 12.90 14.52
Figure F-3. Exanple of "Existing" Manpower Distribution Chart
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MANPOVER DI STRI BUTI ON CHART ANALYST: H. ROCKCE DATE: 10/ 22/ 96 PAGE 1 COF 2
EXI STI NG _ ucC XXX1X REQUI REMENT/ POSI TI ON Tl TLE, GRADE/ RATE, NOBC, NEC, AQD, AND MEC CODE -
RECOMMENDED X
COVPONENT: Lfs|agr|s|cfr|s|cls|o|lc]s|[o|l]cfs|ofc]fr]|ec 3 el
E H 0 H P S H P S V] F S V] F S V] F S o S o S
S o 0 Y E - Y E - P C - P C - P C - L - L -
R 0 S (o} 0 S [} 0 R R 0 R R 0 R R 0 | 0 | 0
(o] E J | 8 | 8 Y ! 8 Y ! 8 Y ! 8 C 8 C 8
BASE SECURI TY, OPERATI ONS 2 & i S s ol 3 ol 8 Y gl
DI VI SI ON clalz2fAa - A - Pl E| - P| E]| - Pl E]| - - -
R Cc 7 L 0 L 0 (o] T 0 (o] T 0 o T 0 (o) 0 (o] 0
T 7 9 7 L E 9 L E 6 L E 5 F 4 F 3
5 S S | C | C | C C C
E E E C T C T C T R R
MONTHLY
NO. PRODUCTI VE CATEGORI ES HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS HOURS %LQCUR
1 MANAGCENMENT 79 17 25 21 152
2 SECURI TY GUARD SVS 20 78 191 189 181 659
3 POST RELATED DUTI ES 487 924 1056 2467
4 POLI CE SERVI CES 15 308 39 210 204 776
5 TRAFFI C LAW ENFORCEMENT 10 366 198 574
6 ARMS ROOM SVS 73 37 20 130
7 RESQURCE PROTECT 47 117 18 82 264
8 SUPERVI SI ON 30 33 31 75 116 285
9 ADM NI STRATI ON 3 30 3 39 30 105
10 SUPPLY 17 3 29 47 96
11 EQUI PMENT MAI NTENANCE 16 45 61
12 MEETI NGS 28 18 18 25 51 8 45 52 245
13 TRAVEL 18 10 14 8 24 2 3 16 95
14 TRAI NI NG 10 14 4 28 5 35 37 133
15 CLEANUP 7 2 17 45 71
TOTAL MONTHLY WORK- HOURS 155 155 155 155 930 622 1928 2013 6113
TOTAL MANPONER REQUI REMENTS/ POSI TI ONS 1 1 1 1 6 4 13 14 1
H " n - H H
Figure F-4. Exanpl e of "Recommended" Manpower Distribution Chart
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APPENDI X

G

TABLE OF BREAKPO NT VALUES

BREAKPOI NT VALUE | BREAKPO NT VALUE | BREAKPO NT VALUE | BREAKPO NT VALUE

(FM X (145.136) | (FM X (145.136) | (FM X (145.136) | (FM X (145.136)

ROMT WORK- HOURS | "RQMI WORK- HOURS | "ROMI WORK- HOURS | "ROMI WORK- HOURS
1 155. 59 40 5878.01 79 11538.31 118 17198. 62
2 311. 17 41  6023. 14 80 11683. 45 119 17343.75
3 466.76 42  6168. 28 81 11828.58 120 17488. 89
4  622.34 43  6313.42 82 11973.72 121 17634. 02
5  777.93 44  6458.55 83 12118. 86 122 17779. 16
6 933. 51 45  6603. 69 84 12263.99 123 17924.30
7 1088.52 46  6748. 82 85 12409. 13 124 18069. 43
8 1233.66 47  6893.96 86 12554.26 125 18214.57
9 1378.79 48  7039.10 87 12699. 40 126 18359. 70
10  1523.93 49  7184.23 88 12844.54 127 18504. 84
11  1669.06 50  7329.37 89 12989.67 128 18649. 98
12 1814.20 51  7474.50 90 13134.81 129 18795. 11
13 1959. 34 52 7619. 64 91 13279.94 130 18940. 25
14 2104. 47 53  7764.78 92 13425.08 131 19085. 38
15  2249.61 54  7909.91 93 13570. 22 132 19230. 52
16 2394.74 55  8055.05 94 13715.35 133 19375. 66
17  2539.88 56  8200.18 95 13860. 49 134 19520. 79
18  2685.02 57  8345.32 96 14005. 62 135 19665. 93
19  2830.15 58  8490. 46 97 14150.76 136 19811. 06
20  2975.29 59  8635.59 98 14295.90 137 19956. 20
21  3120. 42 60  8780.73 99 14441.03 138 20101. 34
22 3265.56 61 8925.86 100 14586. 17 139 20246. 47
23 3410.70 62  9071.00 101 14731.30 140 20391. 61
24  3555. 83 63  9216. 14 102 14876. 44 141 20536. 74
25  3700.97 64  9361.27 103 15021.58 142 20681. 88
26 3846.10 65  9506. 41 104 15166. 71 143 20827.02
27  3991.24 66  9651. 54 105 15311.85 144 20972. 15
28  4136.38 67 9796. 68 106 15456. 98 145 21117.29
29  4281.51 68  9941.82 107 15602. 12 146 21262. 42
30  4426.65 69 10086. 95 108 15747.26 147 21407.56
31 4571.78 70 10232.09 109 15892. 39 148 21552. 70
32 4716.92 71 10377.22 110 16037.53 149 21697. 83
33  4862.06 72 10522.36 111 16182. 66 150 21842. 97
34  5007.19 73 10667.50 112 16327. 80 151 21988. 10
35 5152.33 74 10812. 63 113 16472. 94 152 22133. 24
36  5297.46 75 10957. 77 114 16618. 07 153 22278. 38
37  5442.60 76 11102. 90 115 16763. 21 154 22423.51
38 5587.74 77 11248.04 116 16908. 34 155 22568. 65
39 5732.87 78 11393.18 117 17053. 48 156 22713.78
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BREAKPOI NT VALUE
(FM x (145.136)

BREAKPOI NT VALUE
(FM x (145.136)

BREAKPOI NT VALUE
(FM x (145.136)

BREAKPO! NT VALUE
(FM x (145.136)

ROMI  WORK- HOURS | ROMI'  WORK- HOURS | ROMI WORK- HOURS | ROMIT  WORK- HOURS
157 22858.92 196 28519. 22 235 34179.53 274 39839. 83
158 23004. 06 197 28664. 36 236 34324.66 275 39984. 97
159 23149.19 198 28809. 50 237 34469. 80 276 40130. 10
160 23294. 33 199 28954.63 238 34614.94 277 40275. 24
161 23439. 46 200 29099. 77 239 34760. 07 278 40420. 38
162 23584. 60 201 29244.90 240 34905.21 279 40565. 51
163 23729.74 202 29390. 04 241 35050. 34 280 40710. 65
164 23874.87 203 29535.18 242 35195. 48 281 40855.78
165 24020.01 204 29680. 31 243 35340. 62 282 41000. 92
166 24165. 14 205 29825. 45 244 35485.75 283 41146. 06
167 24310. 28 206 29970. 58 245 35630. 89 284 41291.19
168 24455.42 207 30115.72 246 35776.02 285 41436. 33
169 24600. 55 208 30260. 86 247 35921.16 286 41581. 46
170 24745.69 209 30405.99 248 36066. 30 287 41726. 60
171 24890. 82 210 30551.13 249 36211. 43 288 41871.74
172 25035. 96 211 30696. 26 250 36356. 57 289 42016. 87
173 25181.10 212 30841. 40 251 36501.70 290 42162.01
174 25326. 23 213 30986. 54 252 36646. 84 291 42307.14
175 25471. 37 214 31131. 67 253 36791.98 292 42452.28
176 25616. 50 215 31276.81 254 36937.11 293 42597.42
177 25761. 64 216 31421.94 255 37082.25 294 42742.55
178 25906. 78 217 31567.08 256 37227.38 295 42887.69
179 26051.91 218 31712.22 257 37372.52 296 43032.82
180 26197.05 219 31857.35 258 37517.66 297 43177.96
181 26342.18 220 32002. 49 259 37662.79 298 43323.10
182 26487.32 221 32147.62 260 37807.93 299 43468. 23
183 26632. 46 222 32292.76 261 37953.06 300 43637.57
184 26777.59 223 32437.90 262 38098. 20
185 26922.73 224 32583.03 263 38243. 34
186 27067. 86 225 32728.17 264 38388. 47
187 27213.00 226 32873. 30 265 38533.61
188 27358. 14 227 33018. 44 266 38678.74
189 27503. 27 228 33163.58 267 38823. 88
190 27648. 41 229 33308.71 268 38969. 02
191 27793.54 230 33453.85 269 39114.15
192 27938. 68 231 33598.98 270 39259. 29
193 28083. 82 232 33744.12 271 39404.42
194 28228. 95 233 33889. 26 272 39549. 56
195 28374.09 234 34034. 39 273 39694.70

G2




APPENDI X H

| NTERVI EW NG TECHNI QUES

1. General. The interviewis one of the main nethods the

anal yst uses in gathering facts about the present operation.

The purpose of an interviewis to elicit frank and conpl ete
answers fromthe respondent. The interviewer faces an

i ndi vidual who will react both to the personality of the
interviewer and to the subject matter discussed. The

i ntervi ewer must consider the goals, attitudes, beliefs, and
notives of the respondent to nmake the nost efficient use of the
interview. The interview also has other objectives. These nore
subtle, but equally inportant, objectives are selling the idea
of progressive inprovenent in operations and the acceptance of
possi bl e future changes. These objectives are realized by

provi ding the interviewees a perspective of their activity in
relation to the total problemarea and identifying themw th the
sol ution through the involvenent of their suggestions and i deas.

2. Types of Interviews

a. The general plan of an interviewis tailored to the
specific problem and to sone extent, to the subject of each
i ndi vidual interview Mnager and worker interviews are simlar
except in level of information sought and the request for ful
cooperation and participation from manageri al personnel to
interview their subordinates.

b. Managers usually provide summary infornmation about their
areas, |leaving detail ed processing steps for explanation by
their subordinates. The workers' interests in the organization
and system are usually centered around individual roles and the
possi bl e personal inpact of any change resulting fromthe study.
The managers' interests center in the roles of assigned
manageri al responsibility in the operation, except in the case
of their personal participation in the area, where their
interests are quite simlar to the workers.

3. Interview Phases. The interview process can be divided into
four phases:

a. Prior Planning Phase. Prior planning ensures the maxi num
benefit will be realized fromthe interview. The analyst should
decide on the type of information desired and major points to be
covered. Obtain a general know edge of the area by researching
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the system and organi zation from manual s, directives, or
instructions. Scheduling interviews in advance will allow the
respondent to consider and coll ect any background information or
exanpl es that should be presented.

b. Openi ng Phase. The openi ng phase should start with an
i ntroduction of the analyst and the reason for the interview,
foll owed by a statenent defining and detailing the study.
Review the role of the interviewee in the problemarea to
provi de an overall perspective, the type of information desired,
and how the information should be used.

c. Discussion Phase. The nmajor portion of the interview
falls in the discussion phase. In addition to asking questions,
observe the physical |ayout and note any equi pnent used and
| ogi ¢ of workflow. Take notes of major points presented for
| at er consideration and study. Cbtain and record key facts
regardi ng docunent vol unes, processing tinmes, routing sequence,
types of problens, data entries, work steps, etc.

d. Cdose Phase. This phase of the interviewis a tine for
gradual phase out. The objective is to effectively term nate
the interview. Review data gathered with the interviewe to be
sure the information provided was understood and add any
addi tional data believed necessary. Arrange with the
interviewee to return and get additional information if
necessary. Express appreciation for assistance and cooperati on.

4. Advantages of Interviewing. Mny analysts prefer
interviewing to other fact finding techniques because of the
flexibility involved. They recognize that neaning is conveyed
bet ween i ndividuals not only by word, but by phrasing and
enphasi s, and by silence, action, or inaction. |In personal
interviews, the analyst can observe these subtleties and adj ust
the approach to fit the situation. Oher advantages and speci al
uses of the interview ng nethod are:

a. Interviews are necessary to secure information not
recorded anywhere except in the mnd of the person interviewed.

b. An interview w th a manager or supervisor is often the
best way to evaluate their general attitude, how they think, how
close they are to the job, and their know edge of the people who
work for them

c. An interview of an enployee is often the best way to
secure information on how well the organization and systens
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function, how well workers are trained, their qualifications,
what they do, how well they understand policies and instructions
given to them what they do that is not covered by procedure,
and what ideas they have.

d. Interviews are often thought as stinmulators for the
person interviewed and the interviewer. The informality of an
interview may notivate people to give information that otherw se
woul d not occur to themor which they would hesitate to submt
in witten form

5. Limtations. Wile the interviewis a legitinmate fact
gathering technique, it has definite and sonetines overl ooked
limtations.

a. People interviewed are sonetines asked to give
i nformation wi thout having had an opportunity to thoroughly
check the facts or consider what is said. They may, therefore,
gi ve inaccurate information unintentionally, or may be so
cautious they withhold information because they are not
absolutely positive of its accuracy.

b. Wen people are interviewed, they often feel they should
know the answers to all the questions. They nmay, therefore,
answer questions with "guesses"” rather than admit their
i gnor ance.

c. The interviewer should keep a record of the facts
| earned. This record may be hastily witten and inconpl ete due
to the pressure of tine, and errors nmay result. Even if notes
are conpl ete and accurate, the person interviewed may deny or
nodi fy statenents nmade.

d. Sonme peopl e unconsciously try to answer questions the way
they believe the interviewer wants them answered instead of
stating the facts or their true beliefs.

e. Aninterviewer is likely to get a collection of work
exceptions rather than normal job situations. Unusual,
hunor ous, or inpressive incidents are nore enjoyable to talk
about than everyday routines.

f. A person may unwittingly allow enotional consideration to

obscure factual issues. Analysts nust learn to distinguish
bet ween enotionally notivated statenments and actual facts.
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6. @ides for the Intervi ewer

a. Make adequate preparations before interviews take
pl ace.

(1) Use care in selecting the people to be interviewed
and the order of the interviews. The client supervisor/ mnager
can determ ne who is best informed and gui de the order enpl oyees
are to be contacted. An initial orientation of the overal
organi zati on/systemw th a wal k-through of the office space, in
t he sane sequence as nmajor work flows, aids in subsequent
i ndi vi dual interviews.

(2) Know the kind of information wanted and t he general
approach for obtaining it. The interview can be sonewhat
structured by using sone key questions to be asked of everyone
for selected information areas.

(3) Sufficiently famliarize yourself with the subject
matter to understand term nol ogy and technical explanations
likely to be given. Learn organization codes, docunent
acronynms, work related ternms, etc. prior to interview ng.

(4) Make definite arrangenents for the tinme and pace of
the interview. Job-site interviews are best for understanding
the operations. Privacy is inportant. Mke arrangenents so the
interviewis private and free fromdistractions.

(5) Before the interview, give the person to be
interviewed an i dea of the subject matter to be discussed and
t he general type of information needed.

b. Conduct interviews in as informal a nmanner as possible
consistent with the needs for an organi zed and pl anned result.

(1) Take notes during interviews in such a manner as to
mnimze formality.

(2) Conversation, although controlled and directed to
sone extent, should be natural and informal.

c. Limt the purpose of the interview to infornmation
gat heri ng.

(1) Do not try to pronote ideas or concepts or to argue
W th statenments believed, or known to be, incorrect.
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(2) Control conversations on social matters, nutual
acquai ntances, etc. The intervieww || be regarded as "a
conversation with a road nap".

(3) Do not inply or specify the selection of any
reconmendati on or course of action, even though tentative ideas
may have been forned.

d. Ensure accurate interpretation and recordi ng of
i nformati on obtained. Repeating, in a summarized form back to
the intervi ewee what was understood to be said for agreenent is
a good way to better understand the situation as well as confirm
the accuracy of comrents.

(1) Verify confusing or doubtful points by asking
guestions, repeating back, or actually observing the operation
in question. Drafting an illustration of the situation al so
hel ps i n understandi ng sone areas.

(2) Either take conplete notes during the interview or
anplify themshortly after the interview

(3) Wien the information given during the interview
relates to specific forns or reports, obtain and attach sanpl es
of these docunents to the interview notes.

e. It is sonetines advisable to review and di gest the
i nformation gai ned formone interview before staring another.
Systens studies that involve "paperwork chains" require a
know edge of previous or nore el enentary phases to conpletely
under stand t he subsequent process.

7. Some Hints For Effective Interview ng

a. Plan. The lack of adequate planning is the greatest
single fault. A witten outline of inportant points is very
hel pful ; even noting typical questions may be useful. CAUTI ON:
Rel i ance on a programmed questioni ng approach is often
di sconcerting to the interviewee, and nay | ead to stereotyped
answers. Suggest atinme |limt by referring to the next
schedul ed i nterview.

b. Build Rapport. The tone of the interview should convey
hel pful ness, friendliness, interest, concern, and
confidentiality (i.e., nonattribution!). Put interviewee at
ease. Jotting small bits (small only) of information not only
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hel ps in reconstructing the interview, but conplinents the
interviewee by recognizing that their input is valuable.

c. @ide the Conversation. Since the interviewee is
sensitive to the interviewer's actions and reactions, use this
and steer the conversation along the nost productive path. By
repeati ng phrases al ready expressed, the interviewee may expand
details on a relevant issue. Sem -verbal responses such as
"Um .." are often useful; the interviewee receives them as they
want to, and therefore may enphasi ze a point as they see fit. A
summary or "mrroring” of information clarifies the
conmmuni cati on

d. Develop Information. Questions are the interviewer's
tools, use themw th care and dispatch. Gain information, but
al so consciously but discreetly guide the conversation. Avoid
"doubl e negatives" interrogation. "YES' "NO' questions should
be reserved for the very last part of the interview, if you use
themat all.

e. Alowfor Silence. Al though the inexperienced
interviewer fears this, it can be useful. Pace yourself, don't
hurry. Pauses nmay elicit vital bits of information. During
silence, ask yourself, "What is that person really trying to
tell me?"

f. Listen. Judicious application of active listening is
appropriate but, don't process the dickens out of the
interviewee. Always be aware that you are nornal, that you wll
hear what you want to hear. |[If this occurs, you are not being
an effective consultant. |If you take up potential silence
periods with your conversation, you run the risk of projecting
your ideas into the interview ng process. You may in fact
filter out the interviewe' s responses.

g. Analyze Data. Overwhelningly conventional responses may

be suspect (i.e., "My Division Oficer doesn't |like ne") and not
valid. Investigate with further questioning to see if there is
an underlying issue. |If the interviewee is inpervious to

interruption, it may indicate a need to relate the facts in a
predeterm ned pattern (may never be able to reassenble the
parts). Investigate. Fill in voids, gaps, and ill ogical
sequences with further questioning. Conflicting tinmes or facts
merit careful attention. Nonverbal responses are the purest

ki nd of response. Assess how the feelings or attitudes of the
interviewee influence the information.
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h. Conclude the Interview The final 10% of the interview
may be the nost productive in terns of volume of information.
Be ready. A sunmary of the information will be useful to both
parties in knowi ng what has just taken place. Reassert the
practice of nonattribution. Ofer to show the interviewe any
notes that have been taken. Let them exam ne for potenti al
attribution.

REMEMBER, YOUR OWN BI ASES AND ATTI TUDES W LL AFFECT THE
| NFORVATI ON GATHERED.
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APPENDI X |

PERFORMANCE RATI NG

1. The Pace Rating System Pace rating is used in conjunction
with direct observation work nmeasurenent to adjust tinme val ues
up or down to conpensate for the observed pace being too slow or
too fast. In the pace rating system the analyst relates the
observed pace, speed, or tenpo of work perfornmance to a

predet ermi ned concept of normal pace that al so considers the
performance for the type of work involved. During this process,
the anal yst also nentally adjusts the work performance to

conpensate for inherent job difficulties. It is recognized that
all jobs are not perforned at the sanme pace, speed, or tenpo.
The anal yst will use a nunber of concepts of "normal,"” depending

on the type of work being observed. The best nethod an anal yst
can use to nmentally inprint a concept of normal pace is to
observe a nunber of workers and their performance over several
work cycles during a period of tine. Unity (1.00) is envisioned
as the numerical value for normal pace and all ratings are given
a value in relation to it. For exanple, the analyst may assign
arating of .95 for a particular person. This rating, assigned
in conjunction with a sanple, indicates that at the tine
observed, the worker was performng at a speed 5% sl ower than
normal for the activity observed. |If the worker was rated 1.05,
he was performng at a speed 5% faster than normal.

2. Rater Proficiency. Training of the type required to help
anal ysts develop a "nmental image" of nornmal and to rate

consi stency, is a never-ending process. An analyst shoul d not
attenpt to rate pace w thout having received proper training in
this techni que and undergoing refresher training on pace rating
within one nonth of use by viewing filnms or perform ng practice
sessions. The anal yst nust devel op nmany concepts of nornal
since they are involved in studying a wide variety of jobs.
VWhile it is virtually inpossible to provide the rater with every
possi bl e "norm that m ght be encountered, sone

poi nt - of - departure norns can be used. The follow ng are
suggested for this purpose:

a. Various filnms, showng a wi de range of tasks, are
avai |l abl e which are hel pful in establishing a good point of
reference for normal pace. The Institute of Industrial
Engineers (I1E) and the Society for Advancenent of Managenent
(SAM have single and nmulti-inmage pace rating training filns
avai l abl e for purchase or rent. These are excellent filns and



were designed to solve the pace rating problens of "establishing
the point of reference for nornf and "consistency of ratings."
Select a filmthat shows a task nost resenbling the tasks being
observed.

b. Aless reliable technique is to deal playing cards.
Deal 52 playing cards in four piles in .50 mnutes. To deal the
cards hold the deck in the left hand (if right-handed), and with
t he thunb, displace and advance the top card each tine; with the
ri ght hand, grasp the prepositioned corner of the top card
between the thunb and first finger, and carry it to the proper
pile. This training nethod requires at |east three people: the
trainee, the card dealer, and a person with a stop watch. The
deal er deals the cards, the person with the stop watch tines the
operation, and the trainee rates the operation. The true rating
is determ ned by dividing the knowmn normal tinme (.50 m nute) by
the stop-watch reading. For exanple:

Normal Ti ne = 0.50 =1.25 (125%
Stop Watch Tine 0. 40

Conmparing the true rating with those given by the trainee is an
excellent way to show where the trainee is rating in relation to
the actual pace of the dealer.

c. In some cases, it will be necessary to identify (with
assi stance of the supervisor) an enployee perform ng the given
task at a normal or average pace to serve as the benchmark for
conpari son

3. Conputing an Average Pace Rating. Wrk measurenent studies
that involve pace rating invariably result in a nunber of
separate ratings. It is inportant to rate as often as necessary
in order to obtain a good eval uati on of denonstrated
performance. At the conclusion of the study, determ ne the
average of these ratings and use it to conpute |eveled tine.

The sinplified exanple below illustrates the conmputation of an
average rating factor fromsix separate pace rating val ues.




Aver age Pace Rating Conputation

Rating No. (N) Pace Rating (R

.95
.90
. 95
1.05
.90
. 95

OO, WNE

N=26 R=5.70

Aver age Pace Rating (ﬁ) =

Z| ol
o
\‘
o

4. Leveled and Allowed Tine. Once average pace is determ ned
for the day/study period, nmultiply the neasured tine for each
category of work by the deci nal average pace rating to determ ne
leveled tinme. Leveled tine nust be further adjusted to account
for personal, fatigue and delay allowances (nultiplied by an

al l omance factor of 1.15 for nost white collar jobs and 1.17 for
nost blue collar jobs) to derive the allowed tine. Allowed tine
is what is used to cal cul ate manpower requirenents.




APPENDI X J

ORGANI ZATI ON ANALYSI S APPRAI SAL SHEET

PREPARED BY: DATE:

. Activity:

2. Organi zational Conponent:

Depart nent: Di vi si on:

Br anch: Secti on:

3. Suggestions for nore appropriate title:

(1) (2)

4. Nanme of person in charge:

5. Billet title of person in charge:

6. |s there an organization chart for the conponent concerned?
Yes No
If so, is it adequate? Yes No
7. 1s the mssion of the organizational conponent adequately
defi ned?
Yes No

| f so, where?

I f not adequately defined, how should it be revised?




8. Appraise the organization in regard to the foll ow ng
principles of organization. (NOTE: |If any of these questions
are answered in the negative, explain in the space provided
foll om ng each question.)

a. |s every necessary function provided for to ensure
acconpl i shnent of the total m ssion?

Yes No

Renmar ks:

Note: This appraisal formis designed so it can be applied at
any |level of command (activity, departnent, division, etc.).
The questions have been phrased so they may be used with any
or gani zati on.

b. Is each function assigned to only one conponent of the
organi zati on?

Yes No

Remar ks:

c. Are the assigned responsibilities specific and clear
cut?

Yes No

Remar ks:

d. Have consistent methods of organi zational structure been
applied at each |evel of the organization?
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Yes No

Remar ks:

e. Does each nenber of the organization know (I) to whom
he/ she reports and (2) who reports to himher?

Yes No

In addition, is there only one supervisor at each
controlling | evel?

Yes No

Remar ks:

f. Are the functions required to acconplish the m ssion
grouped according to simlarity and practice, and are
i ndi vidual s assigned to these groupings according to their
abilities and backgrounds?

Yes No

Renmar ks:

g. |Is the responsibility for a function matched by the
authority necessary to performthat function?

Yes No

Renmar ks:
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h. |s the span-of-control of each supervisor correct?

Yes No

Remar ks:

i. Are channels of conmand violated by staff units?

Yes No

Renmar ks:

j. Is authority and responsibility for action decentralized,
to the greatest extent practicable, to conponents and
i ndi vidual s responsi ble for actual performance of operations?

Yes No

Remar ks:

k. Has the organization becone so el aborate as to hi nder work
acconpl i shnent ?

Yes No

Remar ks:
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9. Appraise the organization with regard to the foll ow ng
speci fic organi zati onal aspects:

a. Do excessive unwitten procedures and i nfornal
or gani zati on hanper defined organi zati on?

(I') Uwitten Procedures: Yes

No
(2) I'nformal Organization: Yes No

Remar ks:

b. Are there rules and regul ati ons whi ch hamper
flexibility of the organization? (If yes, explain)

Yes No
Remar ks:
C Is centralization or concentration of authority too great?

(if yes, expl ain)

Yes No
Remar ks:
d. Is the relationship of formal and informal organization

conpatible? (If not, explain) Note: This may require
superi nposi ng channel s of contact, as a result of infornal
rel ati onshi ps, on the current organization chart.

Yes No
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Renmar ks:

e. Does each organi zational conponent make a | ogi cal
contribution to the basic mssion of the coomand? (If not,
expl ai n)

Yes No

Remar ks:

f. Are all functions of the organization carried out in
conformance with assigned responsibilities? (If not, explain)

Yes No

Renmar ks:

g. Are there any m sunderstandi ngs on the part of
individuals in key jobs as to their responsibilities and
authority? (If yes, explain)

Yes No

Renmar ks:

10. List any other aspects not covered in preceding sections
whi ch shoul d be considered in appraising the organization.
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APPENDI X K

BASI C ORGANI ZATI ONAL STRUCTURES

1. Line Oganization

a. The line organization is the sinplest formof structure.
It is the basic organization framework and provides for an
unbroken chain of authority within the command (see Figure K-1).
Pure |ine organization structure is found mainly in snal
organi zations. In a line organization, the head of each
or gani zati onal conponent has conplete responsibility for al
tasking required to acconplish the m ssion.

b. Line structure is frequently referred to as the mlitary
or hierarchical type of organizational structure. It is based
upon relative authority and responsibility rather than the nature
of the various functions performed by the comand.

c. A second characteristic of a line organi zation (not
al ways obvi ous on an organi zation chart) is that all departnents
or divisions imedi ately under the Conmanding OFficer are
concerned with primary or |line objectives of the cormmand. Thus,
the term"line" indicates the succession of authority and
responsibility and hence, the chain-of-command. It indicates
functions that contribute directly to acconplishing the primry
obj ective of the command.

d. Advantages of a line structure are that it facilitates
rapid action and decision nmeking, discipline is easily
mai ntai ned, and it permts clear |ines of conmunication,
authority, and responsibility. D sadvantages are that it is
inflexible (increases in size and conplexity wll cause
managenent tasks to exceed the capacity of the |line managers), it
may be operated on a dictatorial basis, and it nmay not operate
efficiently in |arge conmands.

2. Line and Staff O ganization

a. Many organi zations, including mlitary, are of the line
and staff organizational structure. The line elenents perform
the tasking directly related to the m ssion, and staff elenents
furni sh techni cal guidance and services in specialized areas
such as personnel, conptroller, and legal (Figure K-2). Both
derive authority fromthe sane comand.
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b. Staff units do not stand one above the other in
descendi ng order. Sone persons are assigned to do "planning" or
"service" type tasking while others are assigned to "doi ng" type
tasking. Thus, line and staff units are not rival systens of
organi zation. A staff unit perforns services to avoid
duplication and provides an economny in grouping like tasks into
one organi zati onal conponent. One characteristic of this
structure is that the head of the conponent, in receiving
speci al i zed advice and assistance fromthe staff, may accept or
reject it. Another is that each person reports to one
supervi sor, yet each person receives specialized assistance and
advice fromvarious experts and technicians responsible to other
supervisors. Naturally, each staff conponent nust have a |ine
organi zation within itself for discipline and continuity. A
conpl ete organi zati on of a conmand or other unit of organization
wi |l enbody the principles of both |ine and staff for best
results.

c. Advantages of this type structure are: it provides for
i ncreased operational proficiency, undivided authority and
responsibility, and it permts |ine personnel to concentrate on
functions related to the prine objective, while permtting the
staff to specialize.

d. Disadvantages include decreased effectiveness of the
organi zation to acconplish its m ssion because the staff my
| ack authority to carry out its functions. The line may fail to
back the staff's recomendations, giving rise to confusion as to
the duties and responsibilities of the staff menbers unl ess
these are clearly witten out. Line supervisors may see the
presence of staff as interfering in their functions.

e. Channels of command will not be violated by staff units.
Violation of this principle is one of the adm nistrative errors
t hat causes great confusion in an organi zation. All staff
per sonnel should clearly understand the relationship of their
authority and responsibility.

f. Staff specialists are often described as planners or
devel opers of ideas; |ine supervisors inplenent policies and
procedures devel oped by the staff. The staff of a command is
renoved fromthe line of action so it may counsel and | end
techni cal assistance to the line. It is the responsibility of
the staff to get facts upon which decisions or appropriate
actions may be based.



g. Organi zational rel ationships between |line and staff may
hanper the effectiveness of the command unl ess duties and
responsibilities of staff are made known and clearly indicated
by charts, instructions, or directives. Characteristics of a
sound line-staff relationship are:

(1) Line functions are accountable for the m ssion of a
command and will have final authority in this attainnent.

(2) Staff functions provide advice and assistance to
| i ne conponents in performance of their duties. Staff has no
command aut hority over |ine.

(3) Staff should offer its services where needed wi thout
waiting for line request. It should think ahead concerning |ine
oper ati ng probl ens.

(4) Line wll adequately consider staff advice and
services. Staff may possess nore information on certain matters
than is available to line.

(5) Line nmay accept, reject, or change staff advice or
servi ce.

(6) Wen disagreenent arise, line and staff have the
right to appeal to higher line authority.

3. Functional Organization

a. In the functional organization structure, the authority
of the staff unit goes further. It has power to place its
recommendations into effect under the concept of del egated
"functional authority” in which the staff unit naintains control
t hrough policies and inplenenting directives.

b. In a conpletely functional organization structure each
functional supervisor would have authority throughout the
organi zation for performance of the function. This is based on
the functional supervisor having superior know edge of the
function. The supervisor gives orders to |ine personnel
concerning the specific function and ensures that
reconmendations are carried out. The functional type of
organi zation structure represents the farthest advance that
managenent has nmade under the principle of providing the
services of specialists. It is an extension of the assistance
supplied the line organization by the staff.



c. Experience has shown that conpletely functional
structures do not operate satisfactorily. Nevertheless,
functional supervision has a place in a command's organi zati on
when the anmount and scope of authority and responsibility are
wel | defined and there is a strong |line and staff organi zation
structure (See Figure K-3). For exanple, aboard ship, certain
personnel under direction of Wapons O ficers and Engi neering
Oficers are assigned to do supply tasks. In doing the work,
they follow the policies and procedures prescribed by the Supply
Oficer (what is to be done). Wile it appears that this
violates the principle of unity of command in taking orders from
two officers at the sane tinme, this is not the case if the
authority and responsibility relationships are clear-cut and
witten out.

d. The functional type of organization structure provides
for both direct line supervision and the expert services of
staff specialists. It is conducted in a line and staff
structure and requires strong |lines of authority and
responsi bility where each person knows to whom he/she is
responsi bl e for performance of each specific task and each
i ndi vi dual knows exactly where supervision begins and ends.

e. Advantages of the functional structure are that it nakes
use of expert know edge and mai ntains functional efficiency of
personnel. D sadvantages are a potential |ack of organizational
stability, conflicts in authority, difficulty in fixing
responsibility and accountability, stifled initiative, and
conplicated routines.

4. Conposite Organi zation. |In nmany cases a conmand nmay be a
conposite of line, line and staff, and functional structures.
The nature of operations at each level is usually the

determ ning factor. Questions involving special skill or

know edge and degree of coordination and control are
considerations. For exanple, at a large Naval Air Station a
line and staff relationship may exist at the activity level, a
functional structure at the departnmental |evel, and |ine
structures at the division and branch levels. It is usually

i npractical to have nore than one type structure at any one

| evel .

5. Departnentalization

a. Organi zation conponents may be divided horizontally,
sonetines referred to as departnentalization, and structured
vertically into |l evels of authority. Departnentalization is
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Figure K-3. Exanple of Functional Organization

a horizontal grouping of common functions. It relates to
deci si ons concerning |ogical divisions of work to be done.
These divisions are usually by function, product, and
geographi cal location. They are found at various |levels of the
vertical structure.

b. Functional Departnentalization. This follows the |ines
of a functional organizational structure on a command conponent
basis. It is the setting up of conponents by specific functions
necessary to m ssion performance, and placing qualified
personnel at their head. Functional departnentalization becones
necessary when a supervisor's time capacity is exceeded in
managi ng the increasi ng nunber of specialized functions
requiring appropriate training and abilities.

c. Product or Service Departnentalization. This consists of
separation of activities on the basis of product, product I|ines,
or service. It occurs when skills and know edge concerning a
particul ar product or service are of paranount inportance. A
supervisor will have charge of all functions relating to that
product within a single group so that they may be properly
coordinated. Additional basis for departnentalization include




process, commodity, custoner, or service as the primary unit of
organi zati onal separation.

d. Ceographic Departnentalization. This grouping of
command activities is in ternms of geographic |ocations of field
installations and/or the area to be served. Wen a |arge
command has many subsidiary activities at various |ocations, and
when simlar operations occur in different territories it may be
desirabl e to have a geographic structure to secure adequate
coordi nati on and control.

e. Departnentalization Conbinations. Conbinations of the
three structures nentioned above exist in some commands. This
enabl es themto neet special problens by adapting their
organi zati onal structures accordingly, thus naintaining
flexibility. They are desirable only when these conbi nations
will nost effectively contribute to m ssion achi evenent.




APPENDI X L
ACRONYMS

Thi s appendi x provides a list of acronyns used in this

Handbook. Acronyns are words forned fromthe initial letter
or letters of each of the successive parts or major parts of
a conmpound term for Navy prograns, processes, equipnment, etc.

Acronym Term

ADP Aut omat ed Data Processing

AF Al | owance Fact or

Al ND Aircraft Intermedi ate Maintenance
Depart nent

ANVD Activity Manpower Docunent

APLSTATS Al'l Purpose Language Statistics

AQD Addi tional Qualification Designation

BSC Bill et Sequence Code

CA Commercial Activities

CHNAVPERS Chi ef of Naval Personnel

CNO Chi ef of Naval Operations

CONUS Continental United States

DMC Def ense M ssion Code

DCD Depart ment of Defense

DON Depart ment of the Navy

DRF Di rected Requirenent Factor

ERR Efficiency Review Report

FAC Functional Area Code

FM Fractional Manning

FY Fi scal Year

FYDP Fut ure Year Defense Pl an

GIT Group Tim ng Techni que

HO Hour / Hour | y

1 E Institute of Industrial Engineers

LCL Lower Control Limt

L-1



Acronym Term

VEC MIlitary Essentiality Code

VEM Manpower Estinmating Model

MFT M ssion, Functions, and Tasks

MVFF M ni nrum Manpower Fact or

MO Mont h/ Mont hl y

MSIVR Mobi |i zati on Statenent of Manpower
Requi renent s

NAVMAC Navy Manpower Analysis Center

NEC Navy Enlisted C assification

NOBC Navy O ficer Billet Cassification

QT On-t he-Job Training

OPM O fice of Personnel Managenent

o Audit Qper ational Audit

OPNAV Ofice of the Chief of Naval
Qper ati ons

PDCA Pl an, Do, Check, Act

PE Pr ogr am El enent

PEF Program Esti mati ng Factor

PF&D Personal , Fatigue, and Del ay

POASM Pl an of Action and M| estone

POC Poi nt of Cont act

POE Proj ected Operational Environnent

POM Program Qbj ectives Menorandum

PPBS Pl anni ng, Programm ng, and Budgeting
System

PRESS Predi cti on Sum of Squares

PTR Pilot Training Rates

PW5 Per f ormance Work St at enent

Qr Quarter

QIR Quarterly

R D Reduce/ Del et e

RAPS Resource Anal ysis and Pl anning System

RFC Requi red Functional Category

RCC Required Operational Capabilities

SAM Soci ety for Advancenent of Managenent

SEAL Sea, Air, Land

SEACPDET Sea Qperational Detachnent
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Acronym

SECDEF
SECNAV
SHVD- STAT
SMC

SMR

SMRDP

Term

O fice of the Secretary of Defense
Ofice of the Secretary of the Navy
Shor e Manpower Docunent-Stati sti cal

Subor di nat e Manpower d ai nant

St at enent of Manpower Requirenents

Shore Manpower Requirenents Determ nation
Program

St andard Organi zati onal Manual

Squadr on Manpower Docurnent

Tenporary Additional Duty

Tenporary Duty

Total Force Manpower Managenent System
TFMMS M cro Manpower Change Application
Transi ents, Patients, Prisoners, and
Hol dees

Total Quality Managenent

Upper Control Limt
Unit ldentification Code
Uni ted St ates

Wor k- hour Avail ability Factor
Work Distribution Chart

Wor kl oad | ndi cat or

Week/ Weekl y

Wor kl oad Fact or

Year/ Yearly
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APPENDI X M

GLCSSARY OF TERMS AND STANDARD SYMBCOLS

ABSOLUTE ACCURACY: Size of error to be allowed in the sanple
when accuracy is set at a specified anount, regardl ess of the
mean. Absolute accuracy is used primarily in Wrk Sanpling. See
Desired Accuracy.

ACTIVE DUTY: Full-tinme duty inthe mlitary service of the U S.
(other than active duty for training purposes).

ACTIVITY: A unit, organization, or installation performng a
specific mssion or function and established under a comuandi ng
officer, officer in charge, etc. (e.g., Naval Air Station, Naval
Shi pyard, Naval Station, a specific air squadron, ship, etc.).

ACTIVITY CODE: A ten-digit code identifying each activity. The
first four nunbers represent the type of activity (i.e., 1452:
Naval Air Station), the next four nunbers are unique to a
specific activity, and the last two nunbers indicate a parent-
conponent activity relationship (00: parent activity, 01 - 99:
conponent activity of the parent).

ACTI VITY MANPONER DOCUMENT: The qualitative and quantitative
expressi on of manpower requirenents (mlitary, civilian, and
contractor) and authorizations (mlitary) allocated to a Naval
activity to performthe assigned MFTs or Required Operational
Capabilities/Projected Operational Environnent (ROC/POE). It has
the foll owi ng uses and applications:

a. As an expression of manpower needs of an activity, it is
the authority used by CHNAVPERS and the applicable Enlisted
Personnel Distribution Ofice to provide requisite mlitary
personnel distribution and Naval Reserve recall.

b. It is the basic docunment for current and future
peacetine and nobilization Navy mlitary manpower planning in
the areas of personnel strength planning, recruiting, training,
pronotion, personnel distribution, and Naval Reserve recall.

c. It is the single official statenent of organizational
manni ng and nmanpower authorizati ons.

ACTUAL TI ME: See Ti ne.
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ADDI TI VE STANDARD: A manpower standard for additive workl oad.

ADDI Tl VE WORKLOAD: See Wor kl oad.

ADJUSTMENT FACTOR: Ratio of the appropriate nonthly conversion
factor to the nunmber of sanpling days used to neasure
productivity to adjust the sanpling period to nonthly work-
hours.

ALLOMNCE FACTOR A coefficient, which when applied to
productive time (leveled tine, if appropriate), results in the
total allowed tine.

ALLOMNCES (PF&D): Wbrk-hours added to | eveled or base tine to
provi de for personal needs, fatigue, and unavoi dabl e del ay.
(Usually applied as a percentage of the |eveled, normal, or
adjusted tine.)

a. Personal - Allowance included in a standard to permt
the worker to attend to personal necessities such as obtaining
water, making trip to rest room etc.

b. Fatigue - Allowance included in the production standard
to all ow for decreases or |osses in production that m ght be
attributed to fatigue (includes coffee breaks).

c. Delay - Allowance for unavoi dabl e delay due to actions
beyond the control of the worker or supervisor.

ALLONED Tl ME: See Tine.

APPROPRI ATI ON: An annual authorization by an Act of Congress to
i ncur obligations for specified purposes and to nmake paynents
out of the Treasury. Appropriations are subdivided into budget
activities, subheads, prograns, projects, etc.

ASSI GNED TI MVE: See Ti ne.

ASSUVED WORKLQAD/ ASSUVMED TASKI NG Work bei ng acconpl i shed which
is not normally tasked or required of the work center/

or gani zati onal conponent (i.e., no identifiable tasking
docunent). Assuned workl oad shoul d not be used to support
manpower requirenments. (See Inferred Wrkload.)

AUTHORI ZATI ON: A funded manpower requirenent.

AVAI LABLE TI ME:  See Ti ne.
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AVERAGE MONTHLY WORKLOAD: The arithnetical average of the
actual nonthly workl oad vol unes.

AVO DABLE DELAY: An unnecessary del ay, regardl ess of source,
that causes work stoppage. Tine lost to avoidable delay wll
not be included in staffing standards or productive workl oad.

BACKLOG  An accumul at ed wor kl oad vol une, not yet acconpli shed.
It is the difference between work input and output.

BASELI NE: A point of reference which is used as a benchmark for
conpari ng manpower requirenents and authorizations to present
conditions. For exanmple, the officer and enlisted nanpower

aut horizations reflected in the nost recent AMD wll serve as
the baseline for mlitary nmanpower.

Bl AS: The anmount by which the |long run observed nean val ue of a
set of measurenents differs fromthe true value of the quantity.

BI LLET: A specific mlitary manpower space, the nmanpower

requi renent and aut horization, which is assigned qualifiers that
define the duties, tasks, and functions to be perforned and the
specific skills and skill level required to performthese

functi ons.

BI LLET FILE: Manpower data base containing all quantitative and
qualitative information on all manpower requirenents and

aut hori zations including those required for nobilization, and
SELRES nmanpower requirenents.

Bl LLET SEQUENCE CODE (BSC): A five-digit, ascending sequence of
nunbers determ ned by nmanpower clainmants and/or activities to
organi zational |y structure nmanpower requirenents, organizationa
headers, and billet notes within an activity's AWM.

BILLET TITLE: A descriptive title that indicates the primary
function of a specific requirenent. Organizational titles and
billet titles conformto the organi zation structure approved by
t he cogni zant command, bureau, or office.

BORROWED TI ME:  See Ti ne.

BUDCETING A plan for acconplishing an organization's program
obj ectives through planni ng, decision-naking and nanagenent
control for a specified period of tine.
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CAPABI LITY: The ability to execute a specified course of
action.

CATEGORY: A mmj or subdivision of the PWs5 at the | evel analysis
is perforned. Each category represents a nunber of associ ated
tasks. The sumof all categories should equal all work

aut hori zed and required to be perfornmed by the work center.

CHAIN OF COMWWAND: The succession of offices froma superior to
a subordi nate through which command i s exercised.

Cl VI LI AN FULL- PERFORVMANCE LEVEL: The typical working level in a
function for an occupation that is not considered a trainee or
devel opnental level. It is the grade |evel that best represents
t he permanent on-going duties perfornmed in a function. The ful
performance grade | evel can be the target grade level up to

whi ch a trainee or devel opnental position progresses, any
internediate grade |evel described in an occupation, a
journeyman grade | evel, or a prem um journeynan grade |evel
dependi ng upon the nature of the non-trainee duties perforned

Wi thin a function.

COLLATERAL DUTY: Duty assigned to an individual by the
commandi ng officer which is in addition to the individual (5
primary duty. These duties are normally perfornmed at the

i ndi vi dual 's pernmanent duty station.

COLLI NEARITY: A condition of correlation anobng two or nore
i ndependent variables. Collinearity causes |east squares
regression to becone unstabl e.

COVBAT MANPOAER:  Manpower associated with ships and aircraft
squadrons. Conbat manpower is all manpower associated with
units included in the Strategic Forces and General Purpose
Forces Defense M ssion Codes (DMCs).

COMBAT READI NESS:

a. \Wen applied to organi zations or equipnment it neans
availability for conmbat operations; or

b. Wen applied to personnel it nmeans qualified to carry
out conbat operations in the unit to which they are assigned.

COMVERCI AL ACTIVITIES (CA): A function either contracted or
operated by a Navy field or headquarters activity that provides
a product or service obtainable froma comrercial source.
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COMPONENT: A sub-unit of a parent activity established to
permt separate accounting and nmanagenent due to renpte

| ocation, a different programelenent, or to support speci al
per sonnel managenent. Ildentified by last two digits of the
activity code and a separate U C.

CONFIDENCE LIMTS: These limts are inportant in assessing the
prediction errors in the nodel that is being considered. A set
of limts or bounds is fornmed for each data point. \Wen the
limts are set at 95% confidence |imts, their interpretation is
as follows: W say we are 95% confident that the nean manni ng
for activities with this level of workload is contained within
the bounds. A tight set of bounds indicates a standard with
good capacity for prediction.

CONTRACT WORK- YEAR EQUI VALENT: The nunber of work-years
required if the contract were perfornmed in-house at the sane
wor kl oad and | evel of perfornmance as by the contractor.

CONTROL LIMTS: Values that prescribe the probable range from
the original population within which the sanple results wll
lie.

CORRELATI ON ANALYSI'S:  The process of determning the
rel ati onshi ps that exi st between independent variables or
bet ween i ndependent and dependent vari abl es.

CURVI LI NEAR: A relationship of plotted data that approxi mates a
curved |ine.

CYCLE:

a. An interval or space of tine in which one round of
el ements that recur regularly and in the sane sequence is
conpl et ed.

b. An interval or space of tinme during which a
representative conposition and anmount of work is perforned in a
wor k center.

DATA ELEMENT: A basic unit of information having a unique
meani ng, whi ch has subcategories (data itens) of distinct units
or values; e.g., pay grade, race, geographic location. 1In
manpower, each itemon the AMD is a distinct data el enent.

DEPARTMENT OF THE NAVY (DON): DON is conposed of SECNAV; CNO
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t he Headquarters, Marine Corps; the entire operating forces,

i ncl udi ng naval aviation, of the Navy and the Marine Corps, and
the reserve conponents of those operating forces; all field
activities, headquarters, forces, bases, installations,
activities, and functions under the control or supervision of
SECNAV; the Coast Guard when it is operating as a Service in the
Navy. (Public Law 99-433)

DELAY ALLOMNCE: A tinme increnent included in a tinme standard
to conpensate for unavoi dabl e del ays.

DEPRI VED RATING Ratings and NECs in paygrades E-5 through E-9,
requi ring addi ti onal shore manpower requirenents to neet CNO
sea/shore rotation ratio goals.

DESI GNATOR: The primary specialty qualification category of an
of ficer.

DESI RED ACCURACY: The maxi mum anount of error acceptable in a
sanple. This is stated as absol ute accuracy or relative
accuracy.

DI RECT TIME: See Tine.

DI RECTED FUNCTI ON: A nanpower requirenment that has been
established by a witten directive from higher authority (CNO or
SECNAV). Such positions are not automatically added to the
val i dat ed nmanpower requirenents of a work center; the overal
wor k center manpower requirenments are first determ ned, and the
directed function is then identified within the total. In other
words, the total workload and associ ated work-hours will be
measured and equated to needed requirenents. Every attenpt
shoul d then be made to ensure that the directed manpower
requirenents are included with the total manpower requirenents
and not sinply added to the total nmanpower requirenent.

DI SESTABLI SHVENT: To elimnate an activity fromDON. In this
sense, the termusually applies to the elimnation of shore
(field) activities and thus cease to exi st as separate
activities.

DOMNGRADE: To | ower the paygrade assigned to a nanpower
requi renment and/ or authori zati on.

DUTY: The assignnment of an individual, usually for a 24-hour
period, which requires his presence on board the activity to
nmeet any denmands with respect to security, safety, or mssion
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fulfillment, especially during periods which are other than
nor mal wor ki ng hours (i.e., weekends and the hours from 1630 one
day until 0800 the follow ng day).

ELEMENT: A group of fundanmental hand and body notions which
when grouped together forma division of work of sufficient
|l ength to be conveniently timned.

END STRENGTH: The funded nunber of active-duty mlitary and
civilian personnel in the Navy on the |ast day of the accounting
period. This nunber includes those Navy mlitary personnel
serving with the Marine Corps, and those for whom rei nbur senent
is received fromother agencies or foreign nations. |t does not
i nclude Navy mlitary personnel paid from RPN appropriation

f unds.

EQUI VALENT (VEI GHTED) WORKLOAD FACTOR: A single constructed W.F
val ue which is derived through a weighting of nmultiple work
units. The weighting process is acconplished by sel ecting one
unit as the "prine" work generator, assigning it a val ue of

1.00, and giving all other applicable work units a wei ghted
value in relation to that prime factor.

ESTI MATED "N': The cal cul ated m ni nrum nunber of sanpl es
required to ensure a specified statistical accuracy and
confidence in Wrk Sanpling, GIT, and Tinme Studies.

EXCEPTI ON TO STANDARD: Any one of the follow ng conditions
causi ng nonconpliance with a nmulti-point staffing standard:
addi ti ve workl oad, excluded workl oad, or a deviation.

EXTRAPOLATI ON:  Extension of the regression |ine beyond range of
input data to increase standard's utility, to expand standard's

applicability, and to prevent rapid obsol escence due to workl oad
changes.

FATI GUE: A physical and/or nmental weariness, real or inmaginary,
existing in a person, adversely affecting the ability to perform
wor k.

FATI GUE ALLOMNCE: See Al l owances (PF&D).

FORCE: An aggregation of mlitary personnel, weapon systens,
and necessary support or conbination of such el enents.

FORCE STRUCTURE: The aggregation of units and personnel
associated with the fleet and shore establishnent required for
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sust ai ned perfornmance of the defense m ssion. Force structure
does not include manpower associated with TPPH, students,
m dshi pman, and of fi cer candi dates.

FRACTI ONAL MANPOWER:  Manpower requirenents to do a specific
wor kl oad, expressed in fractional parts of whol e manpower
requi renents.

FRACTI ONAL MANPOWER CUT OFF VALUES: Hi ghest value to which
fractional nmanpower can equate before the manpower requirenent
is rounded to the next higher integer.

FUNCTI ON: The aggregation of occupationally related tasks
within a m ssion.

FUNCTI ONAL AREA CODE (FAC): A one-position al pha-nuneric code
used to identify additional manpower requirenent and/or

aut hori zation information, special consideration in detailing
personnel, and provides for automated tracking of certain
categori es of nmanpower authorizations.

FUNCTI ONAL SPONSOR:  An official at the OPNAV, manpower

clai mant, or Subordi nate Manpower C ai mant (SMC) | evel having
techni cal know edge of or cogni zance over specific m ssion
and/or functional areas. Functional sponsors provide assistance
i n manpower requirenments determ nation

FUNCTI ONS: The appropriate responsibilities or assigned duties,
responsibilities, mssions, or tasks of an individual office or
organi zation. The first organi zational breakdown of the m ssion
into its organi zational levels. The function often corresponds
to the departnental |evel

FUTURE YEARS DEFENSE PLAN (FYDP): The official programthat
summari zes O fice of the Secretary of Defense (SECDEF) approved
pl ans and prograns for DOD. The FYDP is published at |east
annual ly. The FYDP is also represented by a conputer data base
which is updated regularly to reflect budget decisions and
reprogranmm ng acti ons.

GRADE: A step or degree in a graduated scale of mlitary rank
or civilian grade that has been established by | aw or
regul ation.

GROUP TIM NG TECHNI QUE (GIT): A work neasurenent techni que that
can be used to advantage in studying a group of workers or
machi nes involved in producing a conmon work unit. It is a

M 8



statistical sanpling technique simlar to Wrk Sanpling.

HORI ZONTAL PROCEDURE CHART: A nethods tool which provides a
graphic representation of the flow of information. |Its
principal use is in admnistrative functions where the product
consists of information, usually in the form of paperworKk.

| NCUMBENT: The individual assigned to a particul ar nmanpower
requirenent.

| NDI RECT TIME: See Tine.

a. TPPH

(1) TRANSIENTS. This category contains only the
transi ent program el enent, and consists of active duty mlitary
personnel in travel, leave in route, or tenporary duty status
(except for training) while on Permanent Change of Station
orders.

(2) PATIENTS, PRI SONERS, AND HOLDEES. This category
contains only the Personnel Hol di ng Account program el enent
consisting of active duty mlitary personnel dropped fromthe
assi gned strength of an operational or training unit for reasons
of nedical, disciplinary, or separation non-availability.

b. STUDENTS, TRAI NEES, AND CADETS/ M DSHI PMEN. Thi s
category contains active service officer students, active
enlisted students, active enlisted trai nees, Service Acadeny
Cadets and M dshi pnen, and active officer accession students not
assigned to a specific unit or activity.

| NDUSTRI AL ENG NEERI NG

a. The art and science of utilizing and coordi nating
personnel , equi pnent, and materials to attain a desired quantity
and quality of output at a specified tinme at an opti nmum cost.
This may include gathering, analyzing, and acting upon facts
pertaining to buildings and facilities, |ayouts, personnel
organi zati ons, operating procedures, nethods, processes,
schedul es, tinme standards, wage rates, wage paynent pl ans,
costs, and systens for controlling the quantity and quality of
goods and servi ces.

b. The design, inprovenent, and installation of integrated

systens of personnel, materials, and equipnment. It draws upon
speci al i zed know edge and skill in mathematical, physical, and
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soci al sciences together with the principles and net hods of
engi neering anal ysis and design to specify, predict, and
eval uate the results to be obtained from such systens.

| NFERRED WORKLQAD/ | NFERRED TASKI NG Wor kl oad bei ng performed by
a person in a given work center/organi zati onal conponent, but
which is defined as the responsibility of another work
center/organi zati onal conponent or is not specifically tasked to
a work center/organi zati onal conponent but is "inferred" by the
general tasking. It can be treated by transferring either the
wor kl oad (prior to measurenent), or the tine expended on that
wor kl oad (after neasurenent), to the appropriate work
center/organi zati onal conponent. |If not specifically tasked,

t he wor kl oad shoul d be validated with the manpower cl ai mant
prior to using to support manpower requirenents.

LEVELED TI ME: See Tinme and Leveli ng.

LEVELI NG Process whereby an anal yst eval uates observed
operator performance in terns of a concept of nornal
performance. Synonym performance rating.

LINEAR: A relationship of plotted data that approxi mates a
straight |ine.

MACRO MODELS: Manpower estimating nodels which use various data
sources to produce roughly right predictions of manpower

requi renents. Enphasis is placed on utilization of programrabl e
vari abl es which can be used in the PPBS/ POM process. See
Manpower Estinmating Mdels (MEMs).

MANAGEMENT | NFORVATI ON SYSTEMS (M S): Existing data bases which
shoul d be used when possi ble as a source of input for devel opi ng
staffing standards, MEMS, and ot her manpower rel ated studies/

i nformation.

MANNI NG  The specific inventory of personnel at an activity in
ternms of nunbers, grades, and occupational groups.

MANPONER CLAI MANT: I n the Resource Managenent System the mgjor
commanders or bureaus that are authorized manpower resources
directly by CNO for the acconplishnent of the assigned m ssions
and tasks.

MANPOWNER ESTI MATI NG MODEL (MEM): Estimators that relate total
manpower requirenments to program oriented i ndependent vari abl es.
MEMs permt Navy to predict out-year nmanpower requirenents.
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(See Macro Model s.)

MANPOAER MANAGEMENT:  The net hodi cal process of determ ning,

val i dati ng, and usi ng manpower requirenments as a basis for
budget deci sions; determ ning manpower authorization priorities
based on avail abl e funding and personnel inventory; and the
ability to

link all these factors together.

MANPOWNER MODELS: Mat hemati cal equati ons which best describe the
rel ati onshi p between the i ndependent workl oad variabl e(s) and
manpower requirenments.

MANPONER REQUI REMENT: The m ni num quantitative and qualitative
resource needed to performa specific mssion, function, or
t ask.

MANPONER RESOURCES: Human resources avail able that can be
appl i ed agai nst nmanpower requirenents.

METRIC. A standard neasure of m ssion/function perfornmance that
may be used for analysis of activity-based costing and/or
equitable distribution of associated resources (may be a
programmabl e wor k generator or a production output count).

M NI MUM MANPOAER FACTOR:  Fractional manpower val ue that shows
t he work-hours a requirenent nust be manned. These wor k- hour
val ues are dictated by the need for one or nore individuals to
be on duty although they may not be continuously productive.

M LI TARY ESSENTI ALITY CODE (MEC): A code to denote the reason
for mlitary staffing (i.e., conbat readiness, |aw, training,
discipline, or mlitary background).

M LITARY SKILL: Skill associated with a mlitary paygrade as
opposed to occupational specialties. Defined for enlisted

per sonnel under the Naval Standards section of the Cccupati onal
St andar ds.

M SSI ON:  The hi ghest generalized | evel of descriptive official

tasking by higher authority required to acconplish the Navyls
assigned war fighting and support capability.

MOBI LI ZATI ON: The act of assenbling and organi zi ng nati onal
resources to support national objectives in tine of war or other
energencies. This includes activating all or part of the
reserve conmponents, as well as assenbling and organi zi ng
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personnel, supplies, and material.

MULTI LI NEAR: A mat hematical termwhich is applied to a nulti
variate equation and is limted to linear relationships.

MULTI VARI ATE: A mathenmatical termused to designate an equation
that consists of two or nore independent variables and one
dependent variable. The equation nay be either linear or
curvilinear.

MJUTUALLY EXCLUSI VE: COccurrences or outcones of an event which
cannot happen at the sane tine.

NAVY STANDARD WORKWEEKS: The total tinmes expressed in average
hours per week, that are avail able per person to acconplish the
requi red workl oad (including watches) of the various types of
Navy units. Navy standard workweeks are key elenents in the
cal cul ati on of Navy nmanpower requirenments.

NONAVAI LABLE TI ME:  See Ti ne.

NONBUDGETED MANPONER:  Manpower resources used by an activity
whi ch are not included in the activity's budget line (e.g., TAD,
transi ent, nonappropriated funded, reserves, mlitary students,
mar i nes, borrowed, and other (m scellaneous) support such as

vol unteers, civilian student aids, interservice support received
cat egories).

NONPRODUCTI VE Tl ME:  See Ti ne.

OBSERVATION: I n work sanmpling and GIT, the act of noting what
the people in a work area, or a specific portion of a work area,
are doing at a specific instant. Such an observation yields a
nunber of sanples equal to the nunber of people observed.

OCCUPATI ONAL STANDARDS: St andards that express the Navy's
m ni mum requi renments for enlisted occupational skills.

ON- THE- JOB- TRAINING (QJT): Cenerally neans the process of
| earni ng whil e produci ng.

OPERATI ONAL AUDIT (OP Audit): The process of measuring work by
personal interview questionnaire, using either one to gather and
verify work center work-hours and production workload. Op Audit
can use any one or a conbination of Hi storical Experience, Good
Qperator, Best Judgnent, and Directed Requirenent techniques.
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ORGANI ZATI ON ANALYSIS: A nethod for eval uating organi zati ona
structure. It exam nes structure effectiveness and econony with
respect to the m ssion and includes devel opnent of a suitable

or gani zati on.

ORGANI ZATI ONAL COVPONENT:  Groupi ng of personnel perform ng work
in support of a common function/subfunction, usually in a
centralized area. Simlar to Wrk Center

ORGANI ZATI ONAL CONCEPT: Division of an activity into snall
physi cal units which becone work centers irrespective of
function or functions perforned.

QUTLIERS: A termused to describe data points that do not
conformto the general pattern or trend described by a data
array or scattergram For exanple, data points beyond
established control limts or significantly divergent from an
ot herwi se apparent trend.

QUTPUT: The anount of sonething produced by a system or process
during a given span of tine.

OVERTI MVE: See Ti ne.

PACE RATING A nethod of rating a worker's perfornmance that
judges the speed or pace of an operation relative to an
establ i shed concept of normal speed for the type of work
observed. The rating is given as a performance percentage at
above, below, or normal; and the ratio or factor is applied to
the actual tinme to conpute |leveled or nornmal tinme. See
Level i ng.

PARAMETER. A characteristic or property of a population. The
anal ogous neasure for a sanple is a statistic. One system of
notation is to use Geek letters for paraneters and the
correspondi ng Ronman |l etters for statistics. However, capital

|l etters are generally used for paraneters and | ower case letters
are used for statistics.

PERFORMANCE WORK STATEMENT (PW5): ldentifies what work is to be
done to the maxi mnum extent practicable w thout stating how to do
it. It identifies standards of performance to be net in
measurabl e ternms of quality, quantity and tineliness.

PERSONNEL ASSI GNED: A tabul ation of all officer and enlisted
personnel charged to an activity. This information is presented
in the unit's ODCR and EDVR.
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PERSONNEL | NVENTORY: Nunbers of personnel avail able by
occupational classification, paygrade, and distribution
cat egory.

PLANNI NG, PROGRAMM NG AND BUDGETI NG SYSTEM (PPBS): Assists the
CNO and SECNAV i n making decisions regarding the allocation of
Navy resources. A fornmalized procedure by which strategy is
devel oped in consideration of the threat. Force requirenents
are devel oped to support the strategy; prograns are devel oped to
provi de over a period of tine the ships, aircraft, weapons
systens and manpower for the force requirenents. Prograns are
reviewed for execution, estimates are refined and funds are
budgeted to obtain the required manpower and weapons systens.

At the DON | evel the system produces inputs to the DOD pl anni ng
process, the DON POM DON budget estinates and DON i nput to the
Presi dent's budget.

PROCEDURE CHART: A graphic display showing the flow of materi al
or information in an organization. It reflects the flow of

i nformati on between work stations and between work areas, shows
deci si ons nade, and actions.

PRODUCTI VE TI ME:  See Tine.

PROGRAM

a. A conbination of program el enents designed to express
the acconplishment of a definite objective which specifies the
ti me-phasing of required actions and the neans proposed for its
acconplishnent. Prograns are aggregations of PEs based upon the
first two nunbers in the PE code, and in turn, aggregated to the
total FYDP

b. A plan or schene of action designated for the
acconpl i shnent of a definite objective which is specific as to
the tine-phasing of the work to be done and the neans proposed
for its acconplishnment, particularly in quantitative terns, with
respect to manpower, material, and facilities' requirenents.

The program provides a basis for budgeting.

PROGRAM ELEMENT (PE): ldentifies and allocates resources to a
specific Navy warfare and/or supportive program Resources
i ncl ude Navy personnel, equipnent, and facilities.

PROGRAMM NG The process of translating planned force
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requi renents into tinme-phased manpower over the FYDP.

PROGRAM OBJECTI VES MEMORANDUM (POM) :  Docunent in which each
mlitary departnent and Defense agency recommends and descri bes
biannual ly its total resource and program objectives. Program
objectives are fiscally constrained. To allow flexibility for
each service to devel op bal anced prograns, reallocation of funds
is permtted between major m ssion and support categories unless
specifically stated otherwi se in SECDEF s Fi scal Guidance

Menmor andum

PROGRAM YEAR: A fiscal year in the FYDP that ends not earlier
than the second year beyond the current cal endar year. Thus,
during the cal endar year 1997, the first programyear is FY99.

PRQIECTED WORKLOAD: An anmount of work proposed or antici pated
in the future to neet the requirenments of a program function.

PRQIECTED OPERATI ONAL ENVI RONVENT (POE): The environnent in

whi ch the ship or squadron is expected to operate, including the
mlitary climate (e.g., at sea, at war, capable of continuous
operations at readiness Condition I11).

QUALITY: The skill, grade, and experience associated with the
manpower requirenment and/or authorization.

QUALI TY CONTROL: Those actions taken by the perform ng
organi zation to control the production of goods or services so
that they will neet the requirenents of the PW5.

RANDOM NUMBER TABLE: A table of nunbers arranged in a random
fashi on used to make randomtines for observation in Wrk
Sanmpling and GIT studies.

RANDOM SAMPLE: A sanpling nethod whereby each itenfoutput in a
| ot has an equal chance of being sel ected.

RANDOM SAMPLI NG A nethod of | ooking at a few individual itens
inalot to determne the quality of that |ot against a
st andar d.

RATE: Identifies enlisted personnel occupationally by paygrades
E-1 through E-9.

RATI NG A broad enlisted career field identifying an

occupational specialty that enconpasses related aptitude,
trai ni ng experience, know edge, and skills for the purpose of
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career devel opnent and advancenent.

REGRESSI ON ANALYSIS: The process of determning, froma series
of data sets, a functional relationship between a dependent
vari abl e and one or nore independent vari abl es.

REQUI RED OPERATI ONAL CAPABI LI TY (ROC): Statenents prepared by
m ssion and warfare sponsors which detail the capabilities

requi red of ships and squadrons in various operational
situations. The level of detail sets forth which weapons wll
be ready at varying degrees of readiness (e.g., performAnti-ATr
warfare with full capability condition of readiness |; partial
capability in condition of readiness II1).

REQUI REMENT: A specific manpower space which is assigned
qualifiers that define the duties, tasks, and functions to be
performed and the specific skills and skill level required to
performthe delineated functions.

RESERVE UNI' T | DENTI FI CATION CODE: U C for a drilling reserve
unit.

RESOURCE SPONSOR:  OPO responsible for an identifiable
aggregation of resources which constitute inputs to warfare and
supporting tasks. The span of responsibility includes
interrelated prograns or parts of prograns |ocated in several

m ssi on areas.

RI SK ANALYSIS: A technique for assessing the risk associ ated
with reducing or elimnating functions/sub-functions. This is
acconpl i shed by assigning a priority code to all functions/
subfunctions. |Inpact statenents for |owest priority work are
devel oped for use by nmanagenent in deciding whether to elimnate
or reduce low priority tasking.

ROUNDI NG  The elim nation of unwanted nunbers in conmputation
after internedi ate cal cul ati ons.

SAMPLE: A sanpl e consists of one or nore itens/outputs drawn
froma lot, the outputs being chosen at random The nunber of
outputs in the sanple is the sanple size.

SCATTER DI AGRAM A two-di nensi onal chart on which known val ues
of two variables are plotted. Exam nation of the chart
indicates the formof the relationship which may exi st between
the variables (e.g., linear or nonlinear).
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SEA/ SHORE ROTATI ON RATIO.  This ratio represents the nunber of
years that are required at sea, on average, for a certain nunber
of years of shore duty.

SERVI CE DI VERSI ONS: Service diversions are actions required of
personnel by regulations or standard routine which nust be
acconpl i shed during working hours and which detract from an

i ndividual's availability to do productive work.

SHORE MANPONER REQUI REMENTS: O ai mant - approved quantitative and
gual itative manpower requirenents for a naval shore activity.

SPAN OF CONTROL: A concept of the scope of supervision required
to provide effective nanagenent, subject to such variants as the
nunber and ki nd of personnel reporting directly to a supervisor,
the type of supervision required, the kind of work perforned,
the distance at which the work is perfornmed, and the effect this
di stance has on the reaction time required.

SPONSOR: A broad term covering responsibilities assigned a
command, bureau, or office in support of a designated project.
Sponsor responsibility may include: justification of funds,
program obj ecti ves, technical guidance, procurenent, manpower,
training, and other matters.

STAFFI NG STANDARD: Depicts the quantitative and qualitative
manpower required to acconplish a specific function(s) fromthe
| onest to the highest workload val ues.

STANDARD: An acknow edged neasure of conpari son.

STANDARD, PRODUCTI ON: A neasure of tinme allowed to acconplish a
specific unit of work. It is based on an average trai ned,

skill ed, and experienced operator working at a normal pace, plus
PF&D al | owances to acconplish work by using a standardi zed
process or method.

STANDARD Tl ME:  See Ti ne.

STATEMENT OF MANPONER REQUI REMENTS (SMR): For shore activities,

di splays an activityls approved quantitative and qualitative
peaceti me manpower requiremnents.

SUBFUNCTI ON: A further breakdown of the functions supporting an
activity's mssion until groupings of personnel are identified
as an organi zational conponent. See organi zational conponent.
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SUBORDI NATE MANPOWER CLAI MANT: A conmmand or activity
i mredi ately subordi nate to the manpower cl ai mant.

SUPPORT MANPOWNER:  Shor e nmanpower associated with shore
activities. Support manpower is all manpower associated with
units included in categories not included in conbat manpower.

SYSTEM A group of interacting, interrelated, or interdependent
el enments formng a collective entity.

TASK: A subdivision of work within a particul ar category.

TASKI NG DI RECTI VE: Any docunent from higher authority which
generates a requirenent to perform work.

TIME: The various classifications or categories of tinme are
| i sted together under this major heading to facilitate sel ection
of the precise termrequired.

a. Accountable Tine. The total work-hours for which the
wor k center supervisor is held accountable in determning
productive or operational efficiency. It equates to assigned
time plus borrowed tinme plus overtine m nus nonavail able tine
m nus | oaned tine. Accountable tinme consists of productive tine
(direct and indirect categories) and nonproductive tine
(environnmental effects, personal, PF&D, idle, and standby).

b. Actual Time. The time taken to conplete a defined
ampunt of work. In Time Study, it is the observed tine recorded
fromthe watch readings. In Wrk Sanpling, it is the portion of
total sanpled time that has been expended on each sanpling
cat egory.

c. Alowed Tine. The leveled tinme plus allowances for
personal fatigue and unavoi dable delays. |If leveling is neither
required nor feasible, the allowed tinme is the actual productive
time plus necessary all owances for PF&D, as appropriate.

d. Assigned Tine. The total work-hours assigned to the
work center. (NOTE: Borrowed personnel are not classified as
assi gned for purposes of this conputation. See Borrowed Tine.)

e. Available Tine. The total hours assigned personnel are
avai lable to the work center to performwork. It equates to
assigned time mnus nonavail able tine.

f. Borrowed Tine. Tine on loan fromother work centers.
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g. Direct Tine. Productive time expenditure which can be
identified with and assessed against a particular end product
(work unit, WLF, etc.) or group of products accurately and
w t hout undue effort and expense.

h. 1dle Tine. Any tine expended by the worker in either an
avoi dabl e del ay status, or acconplishing unnecessary work, when
assigned work is available. It does not include time for PF&D.

Idle tinme is not included in a staffing standard. An individual
going to the base exchange, etc., with the above conditions net,
woul d be classified as being in an idle tinme status.

i. Indirect Time. Tine that is expended in work categories
necessary to production, but which cannot be specifically
assessed against a particular product or group of products
accurately or wthout undue effort and expense.

j. Leveled Tine. Actual productive tine adjusted to
account for differences in pace on the part of the workers
observed.

k. Loaned Tine. Tine |loaned to other work centers. This
time is not accountable to the work center providing the |oaned
time.

I . Nonavailable Tine. Wrk-hours assigned to a work center
but not available for productive effort for reasons which are
essentially beyond the control of the work center supervisor
(e.g., absences for leave, sick call or hospitalization, general
mlitary training, and adm nistrative duties such as speci al
cl eanup details (external to the work center), taking a physical
exam nation, verifying personnel records, and taking advancenent
exans) .

m  Nonproductive Tine. Accountable tinme expended in either
personal, rest, unavoi dabl e del ay, standby, or idle (avoidable
del ay) status.

n. On Call Tinme. A nonproductive category of tine in which
an of f-duty worker can be contacted by tel ephone or other neans
at a prearranged |location other than the work station. Only the
productive time performed by the worker in the work center or at
the work | ocation, including necessary associated travel, is to
be credited to the work center. Exanples are: a photographer
needed to periodically take photos after duty hours or a
mai nt enance specialist who is needed infrequently to repair or
replace a critical item of equipnent.
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o. Overtinme. Tine worked in excess of regularly schedul ed
wor ki ng tine.

p. Productive Tinme. Tinme expended performng work that is
useful and essential to the mssion of the work center (see
Direct Tinme, Indirect Tine).

g. Sanpled Tine. The total work-hour popul ation from which
sanples are drawn in a Wirk Sanpling study. It is the sum of
t he hours each individual was subject to observation during the
st udy.

r. Standard Tine

(1) Time that is considered necessary for a qualified
wor kman, working at a nornmal pace ordinarily used under capable
supervi sion and experiencing normal fatigue and delays, to do a
defined amount of work of specified quality when follow ng the
prescri bed mnet hod.

(2) The normal or leveled tinme plus allowances for fatigue
and unavoi dabl e del ays.

s. Standby Tine. A category of tinme in which the worker is
required to be present, in a ready status to performwork, but
is prevented from perform ng work because none is avail abl e.
Time can be classified as standby only when it is essential to
m ssi on acconplishnent and no work can be done or nmade avail abl e
during that period. Exanples of standby are: a Plane Captain
awaiting return of his aircraft froma mssion; transient alert
personnel awaiting arrival or departure of transient aircraft;
and a comm ssary cashier awaiting custoners to enter the check
out line.

TIME STUDY: A work neasurenent technique using a stop watch to
determ ne actual elapsed tine for performng tasks. It is
primarily used in areas which have highly standardi zed and
repetitive tasks.

TRAINING Instruction which provides the |learner with know edge
and skills required for inmediate application in the
acconpl i shnment of a specific task or conbi nati on of tasks.

TRAI NI NG REQUI REMENT:

a. Arequirenent to train personnel in a specified quantity
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to performidentified duties and thereafter be available for
assignnment to the duties at a specified tine.

b. Arequirement for a training or educational program
which will produce trained personnel for an identified purpose.

c. The performance which is required of a person in order
to be effective in a given situation. Thus, the jobs to which
i ndi vi dual s are assi gned have perfornmance connotations, which
are training requirenents in the sense that the individuals nust
be trained to performas required.

d. A need, established by the training organization, for
support of specified nature.

TRANSI ENT AVAI LABI LI TY FACTOR: The factor used to adjust nornal
productive time to account for the actual availability of
transients to do work.

TRANSI ENTS, PATI ENTS, PRI SONERS & HOLDEES (TPPH). (See
I ndi vi dual s Account.)

UNAVO DABLE DELAY: An occurrence which is essentially outside
the worker's control or responsibility that prevents himfrom
doi ng productive work.

UNAVO DABLE DELAY ALLOMNCE: See Del ay All owance.

UNI VERSE: The total activities considered as performng a
function for staffing standards devel opnent and applicati on.

UNI T | DENTI FI CATION CODE (U C): A five position nuneric or

al pha- nuneri c code assigned by the Conptroller of the Navy
(NAVCOWPT) to ships, aircraft, units, shore activities,

di visions of shore activities, comuands, bureaus and offices,
contractors' plants, and in sone instances to functions or the
specialized elenents for identification. By use of this code,
programm ng deci sions can be related to organizational units and
to commands, bureaus and offices responsible for admnistering
funds affecting those units.

WATCH: That period during a duty day wherein an individual is
assigned and required to be at a specific place to carry out
such functions as security, safety, and communi cati ons.

Normal ly, this period will be of four hours' duration and will
fall between the hours at the end of one work day and the

begi nning of the next. Total work-hours expended in the watch
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category are counted as productive work in the conputation of
t he m ni nrum manpower requirenents.

WORK: A series of actions, changes, or functions that bring
about an end result.

WORK AREA: The physical location in which work is acconplished.

WORK CENTER: A groupi ng of personnel using simlar nmachines,
processes, nethods, operations, and perform ng honbgeneous type
work, usually located in a centralized area. The termis used
to identify arelatively small activity wthin a broad
functional segment. Personnel within a work center perform work
that basically contributes to the same end product or result,
and their duties are simlar or closely rel ated.

WORK COUNT: A sunmation of the nunmber of work units conpleted
during a specified tine period.

WORK CYCLE: That tinme required, fromstart to finish, to
produce a conpleted work unit (product).

WORK- DAY: A unit of work equal to the productive effort of one
per son wor ki ng one normal, 8-hour workday.

WORK- HOUR: A unit of work equal to the productive effort of one
per son wor ki ng one hour.

WORK- HOUR AVAI LABI LI TY FACTOR (WAF): The average nunber of
wor k- hours per nonth an assigned individual is available to
performprimary duties. Required work-hours are divided by the
WAF to determ ne the nanpower requirenents.

WORK- WEEK: A unit of tinme that relates to a normal wor kweek per
i ndi vidual (e.g., one workweek per 10 enpl oyees = 10
wor k- weeks) .

WORK- YEAR: A unit of work equal to the productive effort of one
person wor ki ng ei ght hours per day, five days per week for a
period of 1 year, adjusted to include paid | eave and hol i days.

WORK DI STRI BUTI ON ANALYSIS: A technique to inprove production
that helps find out what work is being done, how nmuch tinme is
spent on it, and who is doing it.

WORK MEASUREMENT: A techni que enpl oyed i ndependently or in
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conjunction with cost accounting for the collection of data on
wor k- hours and production by work units, so that the

rel ati onshi p between work performed and wor k- hours expended can
be cal cul ated and used as the basis for manpower planning,
schedul i ng, production, budget justification, perfornmance

evol ution, and cost control.

WORK SAMPLING  Work Sanpling is a work neasurenent tool based
on the laws of probability and consists of taking observations
at randomintervals. Inferences are drawn, fromthe proportion
of observations in each category, concerning the work area under
st udy.

WORK UNI T: The basic identification of work acconplished or
services performed. Work units should be easy to identify,
conveni ent for obtaining productive count, and usable for
schedul i ng, planning, and costing.

WORKLOAD: An expression of the amount of work, identified by

t he nunber of work units or volume of a W.LF, that a work center
has on hand at any given tinme or is responsible for performng
during a specified period of tine.

a. Additive Wirkload. Wrk requirenents of a specific
activity which are in addition to work requirenments common to
other like activities.

b. Excluded Workload. W rk not required at a specific
activity which is required and common to other |ike activities.

c. Deviation. Procedural, equipnment, or climte
differences that cause significant tinme variations in conmon
tasks at like activities.

WORKLOAD FACTOR (WLF): An index or unit of neasure which is
consistently relatable to the work required to acconplish the
defined responsibilities of the work center.

a. Wirk Generator (External). W.Fs beyond the control of
the work center which influence the amount of work required.
Exanpl es are station mlitary population or nonthly flying
hours. These factors are likely to be predictable
(progranmmabl e) and are probably already being reported.

b. Production (Internal). Units of output physically
produced by the work center. Comon exanpl es are engines
repaired or customers served. These factors may be nore
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difficult to programor collect, but are usually highly rel ated
to direct work-hours expended.

c. Equivalent (or Wighted). W.JFs which are artificially
constructed foll owi ng nmeasurenment from wei ghted conbi nati ons of
either external, internal, or both types of W.Fs. These factors
elimnate or reduce the need for nultivariate equations, and are
particularly useful where all WJFs do not exist for al
| ocations. Since relationships are sel dom known prior to
nmeasurenment, potential equivalent W.Fs are rarely encountered.

WORKLQAD | NDI CATOR (W): A broad index used to neasure work and
establish a rel ati onshi ps between wor kl oad and nanpower
requi renents.

ZERO BASE REVIEW An analysis of the Navy's capabilities to
provi de certain services as conpared to the Navy's tota
requirenents to provide these sane services. As applied to
manpower, the Zero Base Reviewis a tool used to determ ne the

| ocation, the total nunber, and grade of the requirenments needed
to produce these services.
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STANDARD SYMBOLS

f = Frequency

g = (ganma) Exponent on an X val ue
LCL = Lower control limt

N = Total sanples or observations
n' = Average daily sanpl es

p = Percent occurrence - estimated
p' = Percent occurrence - daily

P = Percent occurrence - actual

R = Rating(s)-individual

R = Rating(s)-average

Coefficient of correlation

ﬁ
I

Coefficient of determ nation

_1
I

= Accuracy of a sanple (absol ute)
.X = Standard error of estimate

= Upper control limt

= Coefficient of variation

= | ndependent vari abl e

= Arithnetic nmean of "X' val ues

= Dependent vari abl e

<l < Xl X QE&) v
|

= Arithnetic nmean of "Y" val ues
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Yc = Conput ed val ue of dependent vari able
> = (Sigma) Sum of

Sy

St andard devi ati on (dependent vari abl e)

Esti mat ed dependent vari abl e

<
I
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